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Vol.  v.  — Page  5G4,  line  22,  for  ventral  read  dorsal;  ln)e24.  dele  and  Donacia.  Page 
666,  line  8,  for  Donacia  reml  TelepJiorus  ,•  line  6  from  bottom,  for  Thcp  are  rend  Attclubus 
U.  Page  566,  line  1  ft-om  bottom,  after  while  Insert  Telephorus.  Page  745,  lino  29,  for 
Raphidophora  maculata  read  Ceuthophilus  maculatus ;  line  31,  for  liaphidophora  suiter- 
ranea  read  Hadenoecus  cavernarum.  Page  746,  under  cut,  for  Raphidophora  gubterranea 
read  Hadenaats  cavemaruih.  Page  759,  line  18,  for  Raphidophora  read  Ceuthophilus  ; 
line  2:^,  for  R  read  H;  and  for  stpgia  read  Ceutlwphilus  stygius ;  line  35,  for  R.  stygia  read 
Ceuthophilus  stygius. 

Vol.  VI.—  Page  45,  line  9  IVom  bottom, for  TEXNiFOLiirM  read  texttfolitim.  Page  72, 
line  10,  for  Denver  2105  feet  above  the  sea  read  5105  feet.  Page  136,  line  3,  for  equivalency 
read  equivalence.  Page  138,  line  4  of  note,  for  applications  read  ajtpluinces.  Page  140, 
line  24,  for  advertency  read  inadvertency.  Page  141,  line  3  ftom  bottom,  for /row  read 
for.  Page  176,  head  line,  for  geology  read  zoology.  Page  178,  head  line,  for  zoology 
read  geology;  line  18,  for  Chantauqua  reai  Chautauqun.  Page  187,  line  18,  insert  S. 
before  Beale.  Page  192,  line  4  from  bottom,  for  321  read  317.  Page  2:^,  line  9  ft-om  bot- 
tom, for  Danus  read  Danaus.  Pages  286-289,  for  Crella  read  VveUa.  Pwge  28  5,  line  30, 
for  glauconia  road  glaucoma.  Page  .350,  line  3,  for  Leucosticta  griseinucha  read  L.  te- 
phrocotis.  Page  327,  place  §  before  last  note.  Pages  327  and  329,  in  the  last  square  of 
the  upper  row  insert  a  comma  after  binocidar.  Page  374,  line  25,  for  Dongull  read  Dou- 
guil.  Page  515,  line  15,  for  'W.  Doubleday  read  Mr.  Doubleday ;  last  line  but  one.  for 
even  unite  their  faces  read  ever  unite  their  forces.  Page  516,  line  6,  for  enclosed  read 
eclosed  t  line  9,  for  there  read  then ;  line  16,  for  trace  read  traces. 
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AMERICAN     NATURALIST 

Vol.  VI.-JANUABY,  1872. -No.  1. 
CONCERNING   DEEP-SEA  DREDGINGS. 

BY   PROF.    L.    AOASSIZ.* 


My  Dear  Friend  : — On  the  point  of  starting  for  the  Deep-Sea 
Dredging  expedition,  for  which  you  have  so  fully  provided,  and 
which  I  trust  may  prove  to  be  one  of  the  best  rewards  for  j'our 
devotion  to  the  interests  of  the  Coast  Survey,  I  am  desirous  to 
leave  in  your  hands  a  document  which  may  be  very  compromis- 
ing for  me,  but  which  I  nevertheless  am  determined  to  write  in 
the  hope  of  showing  within  what  limits  natural  history  has  ad- 
vanced toward  that  point  of  maturity  when  science  may  antici- 
pate the  discovery  of  facts. 

If  there  is,  as  I  believe  to  be  the  case,  a  plan  according  to 
which  the  affinities  among  animals  and  the  order  of  their  succes- 
sion in  time  were  determined  from  the  beginning,  and  if  that 
plan  is  reflected  in  the  mode  of  growth,  and  in  the  geographical 
distribution  of  all  living  beings ;  or,  in  other  words,  if  this  world 
of  ours  is  the  work  of  intelligence,  and  not  merely  the  product  of 
force  and  matter,  the  human  mind,  as  a  part  of  the  whole,  should 
so  chime  with  it,  that,  from  what  is  known,  it  may  reach  the  un- 
known ;  and  if  this  be  so  the  amount  of  information  thus  far  gath- 
ered should,  within  the  limits  of  errors  which  the  imperfection  of 
our  knowledge  renders  unavoidable,  be  sufficient  to  foretell  what 

*  Communicated  by  Prof.  Peirce  fh>m  advance  sheets  of  Bulletin  of  the  Museum  of 
Comparntire  Zoology.  No.  3.  A  Letter  concerning  Deep-Sea  Dredgings,  addretseed  to 
Professor  Benjamin  Pelrre,  Superintendent  United  States  Coast  Survey,  by  Louis 
Agasslz.    Cambridge,  Mass.,  December  2, 1871. 

Entered  according  to  Act  of  Con^rress,  In  the  year  1872,  by  the  Pxabodt  Academt  of 
hCTMSCK^  in  the  Office  of  the  Librarian  of  Congress,  at  Washington. 
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we  are  likely  to  find  in  the  deepest  abysses  of  the  sea,  from  which 
thus  far  nothing  has  been  secured. 

I  will  not  undertake  to  lay  down  the  line  of  argument  upon 
which  I  base  my  statement,  beyond  what  is  suggested  in  the  few 
word^  preceding,  namely,  that  there  is  a  correlation  between  the 
gradation  of  animals  in  the  complication  of  their  structure,  their 
order  of  succession  in  geological  times,  their  mode  of  develop- 
ment from  the  egg,  and  their  geographical  distribution  upon  the 
surface  of  the  globe.  If  that  be  so,  and  if  the  animal  world  de- 
signed from  the  beginning  has  been  the  motive  for  the  physical 
changes  which  our  globe  has  undergone,  and  if,  as  I  also  believe 
to  be  the  case,  these  changes  have  not  been  the  cause  of  the  di- 
versity now  observed  among  organized  beings,  then  we  ma}^  ex- 
pect from  the  greater  depth  of  the  ocean  representatives  resembling 
those  types  of  animals  which  were  prominent  in  earlier  geologi- 
cal periods,  or  bear  a  closer  resemblance  to  younger  stages  of  the 
higher  members  of  the  same  types,  or  to  the  lower  forms  which 
take  their  place  nowadays.  And  to  leave  no  doubt  that  I  have  a 
distinct  perception  of  what  I  may  anticipate,  I  make  the  following 
specific  statement. 

It  lies  in  the  very  nature  of  these  animals  that,  am6ng  verte- 
brates, neither  Mammalia  nor  Birds  can  exist  in  deep  waters,  and 
if  any  Reptiles  exist  there,  it  could  only  be  such  as  are  related  to 
the  extinct  types  of  the  Jurassic  periods,  the  Ichthyosauri,  Plesi- 
osauri,  and  Pterodactyles,  but  even  of  these  there  is  very  little 
probability  that  any  of  their  representatives  are  still  alive.  Among 
the  fishes,  however,  I  expect  to  discover  some  marine  representa- 
tives of  the  order  of  Ganoids  of  both  the  principal  types  known 
from  the  secondary  zoological  period,  such  as  Lepidoids,  Sauroids, 
Pycnodonts,  Coelacanthes,  Amioids,  and  Glyptolepis-like  species 
may  even  be  looked  for.  Among  Selachians  some  new  represen- 
tatives of  Cestraciontes  or  Ilybodontes  may  be  forthcoming,  con- 
necting the  latter  more  closely  to  Odontaspis.  I  also  look  forward 
to  finding  species  allied  to  Corax,  or  connecting  this  genus  with 
Notidanus,  perhaps  also  Jurassic-like  forms.  Among  Chimae- 
roids  we  may  expect  some  new  genera  more  closely  related  to  the 
extinct  types  of  that  family  than  those  now  living.  Among  or- 
dinary fishes  I  take  it  for  granted  that  Beryx  genera  may  be 
added  to  our  list,  approaching  perhaps  Acanus  or  rather  Spheno- 
cephalus ;  also  types  allied  to  Istieus,  to  Anenchelum,  and  to  Os- 
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meroides,  Elops,  and  Argentina.  Dercetis  and  Blochius  may  also 
come  up.  Species  of  all  classes  of  the  animal  kingdom  which 
have  been  very  rarely  met  with  by  fishermen  and  naturalists  are 
likely  to  be  found  in  the  deepest  waters,  in  which  neither  hooks 
nor  nets  are  generally  lowered.  Nothing  is  known  concerning  the 
greatest  depth  at  which  fishes  may  live.  Upon  this  point  1  hope 
to  obtain  i^ositive  data. 

The  Mollusks  will,  no  doubt,  afford  a  rich  harvest  of  novelties, 
among  which  some  may  be  of  the  deepest  zoological  interest.  It 
stands  to  reason  that  a  variety  of  Nautiloid  Cephalopods  may  be 
discovered  when  Nautilus  proper  and  Spirula  are  so  rarely  found 
alive,  and  among  new  forms  there  may  be  those  combining  char- 
acters of  Argonauts  with  features  of  Nautilus ;  some  may  even  be 
coiled  up  like  Turrilites.  Belemnitic  Squids  would  appear  natu- 
ral. Among  Gasteropods  we  may  look  for  high  spired  Natica- 
like  types,  for  representatives  of  Acteonella,  Avellana,  and  the 
like ;  for  small  Volutoids  of  the  Tertiary  and  Cretaceous  types,  for 
Rostellarias,  even  for  Nerineas,  and  more  particularly  for  forms 
intermediate  between  Firulea  and  Cyprea.  Among  Acephala  I 
would  expect  a  variety  of  Myacea  approaching  those  described  in 
my  monographs  of  that  family  from  the  Jurassic  and  Cretaceous 
formations,  such  as  Ceromya,  Corimya,  Circomya,  Goniomya, 
Myopsis,  etc.,  with  Panorpa  and  Pholadom3'a,  and  others  recall- 
ing perhaps  also  Cardinia,  Gresslya,  or  Cardiacea  more  closely 
related  to  Conocardium  than  the  living  species,  perhaps  leading  to 
Opis,  or  Trigoniae  of  extinct  types  akin  to  Myophoria,  with  Pa- 
chymya,  Diceras,  Grammisia,  Inoceramus,  Pterinea,  Monotis  and 
Posidonia.  Rudistes  should  take  the  place  of  oysters  and  the. 
harvest  of  Brachiopods  should  be  large. 

Among  Crustacea  it  is  natural  to  suppose  that  genera  may  be 
discovered  reminding  us  of  Eryon  or  of  Pemphyx,  Gampsonyx,  or 
some  Amphipods,  and  Isopods  aping  still  more  closely  the  Trilo- 
bites  than  Scrolls,  or  Limuloids  approaching  that  extinct  family. 
The  classification,  embryology,  and  order  of  succession  of  Echi- 
noderms  is  now  so  well  known,  that  it  is  perhaps  still  more  easy 
to  anticipate  the  character  of  discoveries  in  this  branch  of  the  an- 
imal kingdom  than  in  any  other.  I  expect  confidently,  to  find 
Spatangoids  approaching  Holaster,  Toxaster,  Ananchytes,  Hemip- 
neustes  or  Metaporhinus,  and  others  akin  to  Dysaster;  Echino- 
lamps  approaching  Pygurus,  Nucleolites  tending  to  Clypeus,  Gal- 
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erites  like  Pyrina  or  Globator,  etc.,  etc.,  and  again  Cidarid 
akin  to  C,  glandifera  and  clavigera  with  Glypticus-like  species, 
and  Codiopsis,  Coelopleurus,  Cyphosoma,  and  Salenia. 

Among  Starfishes  the  types  of  Goniaster  and  Luidia  are  likely 
to  prevail  with  simple  rayed  Euryaloid  genera,  and  among  Cri- 
noids  a-  variety  of  genera  reminding  us  of  Pentremites,  Marsu- 
pites,  Pentacrinus,  Apiocrinus,  and  Eugepiacrinus. 

The  question  of  the  affinities  of  Millepora  will  probably  receive 
additional  evidence,  and  genera  connecting  more  closely  the  Ru- 
gosa  and  Tabulata  with  one  another,  and  with  the  Acalephs  may 
be  expected  in  the  shapes  of  branching  Heliopores  and  the  like. 

With  the  monograph  of  Pourtales  upon  the  deep-sea  corals  be- 
fore me,  it  would  be  sheer  pretence  to  say  anything  concerning  the 
prospect  of  discovering  new  representatives  of  this  or  that  type. 
His  tables  point  them  out  already. 

But,  there  is  a  subject  of  great  interest  likely  to  be  elucidated 
by  our  investigation, —  the  cpntrast  of  the  deep-sea  faunoe  of  the 
northern  with  those  of  the  southern  hemisphere.  Judging  from 
what  Australia  has  already  brought  us,  we  may  expect  to  find 
that  the  animal  world  of  the  southern  hemisphere  has  a  more  an- 
tique character,  in  the  same  wa}'^  as  North  America  may  be  con- 
trasted with  Europe,  on  the  ground  of  the  occurrence  in  the  United 
States  of  animals  and  plants  now  living  here,  the  types  of  which 
are  only  found  fossil  in  Europe. 

A  few  more  words,  upon  another  subject.  During  the  first 
three  decades  of  this  century,  the  scientific  world  believed  that 
thef  erratic  boulders,  which  form  so  prominent  a  feature  of  the 
surface  geology  of  Europe,  had  been  transported  by  currents 
arising  from  the  rupture  of  the  barriers  of  great  lakes  among  the 
Alps  or  started  from  the  north  by  earthquake  waves. 

Shepherds  first  started  the  idea  that  within  the  valleys  of  Swit- 
zerland these  huge  boulders  had  been  carried  forward  by  glaciers, 
and  Swiss  geologists,  Venetz  and  Charpentier  foremost  among 
them,  very  soon  proved  that  this  had  been  the  case.  This  view, 
however,  remained  confined  to  the  vicinity  of  the  Alps  in  its  ap- 
plication, until  I  suggested  that  the  phenomenon  might  have  a  cos- 
mic importance,  which  was  proved  when  I  discovered,  in  1840, 
unmistakable  traces  of  glaciers  in  Scotland,  England,  and  Ire- 
land, in  regions  which  could  have  had  no  connection  whatever 
with  the  elevation  of  the  Alps.     Since  that  time  the  glacial  period 
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has  been  considered  by  geologists  as  a  fixed  fact,  whatever  may 
have  been  the  discrepancies  atnong  them  as  to  the  extent  of  these 
continental  masses  of  ice,  their  origin,  and  their  mode  of  action. 

There  is,  however,  one  kind  of  evidence  wanting  to  remove 
every  possible  donbt  that  the  greatest  extension  of  glaciers  in  for- 
mer ages  was  connected  with  cosmic  changes  in  the  physical  con- 
dition of  our  globe.  All  the  phenomena  related  to  the  glacial 
period  must  be  found  in  the  southern  hemisphere  with  the  same 
characteristic  features  as  in  the  north,  with  'this  essential  differ- 
ence, that  everything  must  be  reversed ;  that  is,  the  trend  of  the 
glaciaL  abrasion  must  be  from  the  south  northward  ;  the  lee  side 
of  abraded  rocks  must  be  on  the  north  side  of  hills  and  mountain 
ranges,  and  the  boulders  must  have  been  derived  from  rocky  ex- 
posures lying  to  the  south  of  their  present  position.  Whether 
this  is  so  or  not,  has  not  yet  been  ascertained  by  direct  observa- 
tion. I  expect  to  find  it  so  throughout  the  temperate  and  cold 
zones  of  the  southern  hemisphere,  with  the  sole  exception  of  the 
present  glaciers  of  Terra  del  Fuego  and  Patagonia,  which  msiy 
have  transported  boulders  in  every  direction.  Even  in  Europe, 
geologists  have  not  yet  suflaciently  discriminated  between  local 
glaciers  and  the  phenomena  connected  with  their  different  degrees 
of  successive  retreat  on  one  hand,  and  the  facts  indicating  the  ac- 
tion of  an  expansive  and  continuous  sheet  of  ice  moving  over  the 
whole  continent  from  north  to  south.  Unquestionably^  the  abra- 
sion of  the  summits  of  the  mountains  of  Great  Britain,  espe- 
cially noticeable  upon  Schiehallion,  is  owing  to  the  action  of  the 
great  European  ice-sheet  during  the  maximum  extension  of  the 
glacial  phenomena  in  Europe,  and  has  nothing  to  do  with  the  lo- 
cal glaciers  of  the  British  Isles. 

Among  the  facts  already  known  from  the  southern  hemisphere 
are  the  so-called  rivers  of  stone  of  the  Falkland  Islands,  which 
attracted  the  attention  of  Darwin  during  his  cruise  with  Captain 
Fitzroy,  and  which  have  remained  an  enigma  to  this  day.  I  be- 
lieve it  will  not  be  diflScult  to  explain  their  origin  in  the  light  of 
the  glacial  theory,  and  I  fancy  now  they  may  turn  out  to  be  noth- 
ing but  ground  moraines,  similar  to  the  "  Horsebacks  "  of  Maine. 

You  may  ask  what  the  question  of  drift  has  to  do  with  deep- 
sea  dredging?  The  connection  is  closer  than  may  at  first  appear. 
If  drift  is  not  of  glacial  origin,  but  the  product  of  marine  cur- 
rents, its  formation  at  once  becomes  a  matter  for  the  Coast  Survey 
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to  investigate,  and  I  believe,  it  will  be  found  in  the  end,  that,  so 
far  from  being  accumulated  by  the  sea,  the  drift  of  the  lowlands 
of  Patagonia  has  been  worn  away  to  its  present  extent  by  the 
continued  encroachment  of  the  ocean  in  the  same  manner  as  the 
northern  shores  of  South  America  and  of  Brazil  have  been. 


THE  BLIND  FISHES   OF  THE  MAMMOTH 
CAVE  AND  THEIR  ALLIES.* 

BY   F.    W.    PUTNAM. 


The  blind  fish  of  the  Mammoth  Cave  has  from  its  discovery 
been  regarded  with  curiosity  by  all  who  have  heard  of  its  exis- 
tence, while  anatomists  and  physiologists  have  considered  it  as  one 
of  those  singular  animals  whose  special  anatomy  must  be  studied 
in  order  to  understand  correctly  facts  that  have  been  demonstrated 
from  other  sources  ;  and,  in  these  days  of  the  Darwinian  and  devel- 
opment theories,  the  little  blind  fish  is  called  forth  to  give  its  tes- 
timony, pro  or  con. 

Before  touching  upon  this  point,  however,  we  must  call  attention 
to  the  structure  of  the  fish  and  its  allies,  and  to  others  that  are 
either  partially  or  totally  blind. 

In  the  lancelet  (Branchiostoma)  and  the  hag  (Myxine)  the  eye 
is  described  '*as  simple  in  form  as  that  of  a  leach,  consisting  sim- 
ply of  a  skin  follicle  t  coated  by  a  dark  pigment,  which  receives  the 
end  of  a  nerve  from  the  brain."  Such  an  eye  speck  as  this  struc- 
ture gives  would  only  answer  for  the  simple  perception  of  light.  In 
the  young  J  of  the  lampreys  (Petromyzon)  the  eye  is  very  small  and 

♦It  was  intended  to  put  this  aiticle  in  the  last  number  of  the  Naturaust  in  con- 
nection with  the  article  on  the  cave  and  its  insect  and  crustacean  life,  but  the  delay  in 
preparing  the  plates  made  it  nec"e88ar>'  to  postpone  it.  We  are  therefore  obliged  to 
refer  the  reader  to  the  December  number  for  furtlier  information  of  the  funna  of  the 
cave  and  a  short  account  of  the  cave  itself.  —  Eds. 

t  See  further  on  whei*e  Prof.  Wyman  questions  this  structure. 

X  These  young  lampreys  have  been  described  under  the  generic  name  of  AmmocoBtes, 
and  it  was  not  until  1850,  when  Prof.  Mtiller  discovered  tlie  fact  of  a  metamorphosis  in 
the  lampreys,  that  their  true  position  was  ascei-tained.  Prof.  MUller  has  traced  the 
history  of  the  common  European  species  and  ;shown  that  it  is  three  or  four  years  in 
attaining  its  perfect  form.  With  this  fact  before  us  and  with  the  early  stages  of  the 
Myxinoids  still  unknown,  have  we  not  some  reason  for  suspecting  that  the  Lancelet  may 
yet  prove  to  be  a  larval  form  of  the  Myxinoids,  notwithstanding  that  it  is  said  to  lay 
eggs  ?  Why  should  we  not  suspect  the  existence  in  the  very  lowest  vertebi-ates  of  some- 
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placed  in  a  fold  of  the  skin  of  the  head,  and  probably  of  little  use, 
as  these  young  remain  buried  in  the  sand  ;  but  aj  they  attain  ma- 
turity, and,  with  it,  the  parasitic  habits  of  the  adult,  their  eyes  are 
developed  to  a  fair  size,  thus  reversing  the  general  rule  in  the  class. 
In  most  other  fishes  the  e3'os  are  developed  to  a  full  and  even 
remarkable  extent  as  to  size  and  perfection  of  sight  in  water. 
In  Anableps,  or  the  so  called  four  eyed  fish  of  the  fresh  waters  of 
Central  and  South  America,  which  belongs  to  a  closely  allied  fam- 
ily with  our  blind  fish,  the  Cyprinqdontidce^  the  eyes  are  not  only 
fully  developed,  but  are  divided  into  an  upper  and  lower  portion 
in  such  a  way,  by  an  opaque  horizontal  line,  as  to  give  the  effect 
of  two  pupils,  by  which  the  fish  probably  sees  as  well  when  follow- 
ing its  prey  on  the  surface  with  its  eyes  out  of  wator,  as  when 
under  water.  But  it  is  in  the  interesting  family  of  cat  fishes  {Silu- 
ridce)  that  we  find  the  most  singular  arrangement  of  eyes  in  per- 
fect adaptation  to  the  diversified  modes  of  life  of  the  numerous 
species.  In  this  family  the  eyes  assume  nearly  every  possible  mod- 
ification from  partial  and  even  total  blindness  to  perfectly  develop- 
ed eyes,  and  these  organs  are  placed  in  almost  every  conceivable 
position  in  a  fish's  head  ;  from  the  ordinary  large  eyes  on  the  side, 
to  small  ones  on  top  of  the  head,  enabling  the  fish  to  see  only  what 
is  above  ;  to  the  oval  e^-es  on  the  side,  in  some  just  back  of  the 
mouth,  situated  in  such  a  way  that  the  fish  can  only  see  what  is  in 
close  proximity  to  its  jaws  or  even  below  them.  Many  genera  of 
this  family  found  in  South  America,*  Africa t  and  Asia, J  have  the 
•  eyes  so  small  and  buried  under  the  skin  or  protected  by  folds  or 
cartilage,  as  evidently  to  be  of  no  more  use  than  simply  to  distin- 
guish light  from  darkness. 

Among  the  most  interesting  forms  of  this  family,  in  this  respect, 
is  the  genus  described  by  Prof.  Cope  under  the  name  of  Gronias 
nigrilahris.     This  fish  is  very  closely  allied  to  our  eommon  bull 


thinK  akiu  to  alternate  generations,  or  of  larvae  capable  of  reproduction  ?  Without 
having  any  facts  to  support  such  an  assumption,  except  that,  on  general  principles,  the 
young  of  Hyxine  would  probably  be  very  much  lilce  Branchiostomo.  and  that  its  young 
is  not  known,  while  Branchiostoma  has  only  been  found  in  waters  where  some  species 
of  Myxinoid  exists.  I  think  that  before  the  position  of  the  lancelct  is  firmly  e^tablibhed 
we  must  know  the  embryology  of  the  Myxinoids;  for  should  the  lancelct  prove  not  to 
be  the  young  of  the  Myxinoids,  it  must  necessarily  foim  a  distinct  class  of  animals, 
perhaps  as  near  to  the  moUusks  as  to  the  vertebrates. 

•  Pimelodus  cyclopium  of  Humboldt.  Helogenes,  Agoniosus  and  other  genera. 

i  Eatropius  congensis. 

I  AUiOf  ShUbichthySj  Bagroides  and  other  genera. 
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pout  or  homed  pout,  and  of  about  the  same  size  (ten  inches  in 
length).  It  wa^ taken  in  the  Conestoga  river  in  Lancaster  Co., 
Penn.,  where  it  is  "occasionally  caught  by  fishermen  and  is  sup- 
posed to  issue  from  a  subterranean  stream  said  to  traverse  the 
limestone  in  that  part  of  Lancaster  Co.,  and  discharge  into  the 
Conestoga."  We  quote  the  following  from  Prof.  Cope's  remarks 
on  the  fish  :  *  — 

"Two  specimens  of  this  fish  present  an  interesting  condition  of 
the  rudimental  eyes.  On  the  left  side  of  both  a  small  perforation 
exists  in  the  corium,  which  is  closed  by  the  epidermis,  representing 
a  rudimental  cornea ;  on  the  other  the  corium  is  complete.  Here 
the  eyeball  exists  as  a  very  small  cartilaginous  sphere  with  thick 
walls,  concealed  by  the  muscles. and  fibrous  tissue  attached,  and 
filled  by  a  minute  nucleus  of  pigment.  On  the  other  the  sphere  is 
lai'ger  and  thinner  walled,  the  thinnest  portion  adherent  to  the 
corneal  spot  above  mentioned  ;  there  is  a  lining  of  pigment.  It 
is  scarcely  collapsed  in  one,  in  the  other  so  closely  as  to  give  a 
tripodal  section.  Here  we  have  an  interesting  transitional  condi- 
tion in  one  and  the  same  animal,  with  regard  to  a  peculiarity  which 
has  at  the  same  time  ph^'siological  and  systematic  significance, 
and  is  one  of  the  comparatively  few  cases  where  the  physiological 
appropriateness  of  a  generic  modification  can  be  demonstrated.  It 
is  therefore  not  subject  to  the  difficulty  under  which  the  advocates 
of  natural  selection  labor,  when  necessitated  to  explain  a  structure 
as  being  a  step  in  the  advance  towards,  or  in  the  recession  from, 
any  unknoivn  modification  needful  to  the  existence  of  the  species. 
In  the  present  case  observation  on  the  species  in  a  state  of  nature 
may  furnish  interesting  results.  In  no  specimen  has  a  trace  of 
anything  representing  the  lens  been  found," 

When  we  remember  that  the  lens  of  the  eye  in  Amblyopsis  has 
been  found,  even  though  the  eye  is  less  developed  in  all  its  parts 
than  in  Gronias,  it  is  probable  that  a  careful  microscopical  exami- 
nation would  show  its  existence  in  this  genus  also. 

It  is  interesting  to  note  that  this  fish  is  black  above  (lighter  on 
the  sides  and  white  below),  notwithstanding  its  supposed  subter- 
ranean habits,  and  that  all  the  other  members  of  the  famil}-  having 
rudimentary  or  covered  eyes  are  also  dark  colored,  while  the  blind 
fishes  of  the  Mammoth  Cave  and  of  the  caves  in  Cuba  are  nearly- 
colorless.  This  want  of  color  in  the  latter  fishes  has  been  consid- 
ered as  due  to  their  subterranean  life.  If  this  be  the  cause,  why 
should  the  blind  cat  fishes  retain  the  colors  characteristic  of  the 
other  members  of  the  family  living  in  open  waters? 

♦Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia  for  1804,  p.  231. 
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The  fishes  which  in  a  general  way,  so  far  as  blindness,  tactile 
sense  and  mode  of  life  are  concerned,  come  the  nearest  to  the  blind 
fishes  of  the  Mammoth  Cave,  are  those  described  by  Prof.  Poey* 
under  the  names  of  Lucifuga  subterraneus  and  L.  dentatu8,-\ 
These  fishes  having  the  broad,  flattened,  fleshy  head,  with  minute 
cilia,  without  external  eyes,  and  inhabiting  caves  so  similar  in 
structure  to  the  Mammoth  Cave,  make  a  comparison  of  them  with 
the  fishes  of  the  Mammoth  Cave  most  interesting.  This  is  greatly 
enhanced  by  the  fact  that  the  Cuban  fishes  belong  to.  a  family  of 
essentially  marine  habit,  quite  far  removed  from  Amblyopsis. 
The  fresh  water  ling  (Lota),  belonging  to  the  same  great  group 
of  fishes  (though  to  a  distinct  family  or  subfamily)  containing  the 
cod  on  the  one  hand  and  the  Cuban  blind  fish  on  the  other,  is 
probably  the  nearest  fresh  water  relative  of  the  Cuban  fish,  but 
the  nearest  representative  yet  known  is  the  marine  genus  Brotula, 
one  species  of  which  is  found  in  the  Caribbean  Sea. 

In  the  Cuban  blind  fish  we  find  ciliary  appendages  on  the 
head  and  body  quite  distinctly  developed,  evidently  of  the  same 
character  as  those  of  Amblyopsis  and  answering  the  purpose  of 
tactile  organs.  These  cilia  are  in  the  form  of  small,  but  plainly 
visible,  protuberances  (reminding  one  of  the  single  fleshy  protu- 
berance over  the  opercular  opening  just  back  of  the  head  in  Ambly- 
opsis). There  are  eight  of  these  on  top  of  the  head  of  a  speci- 
men I  hastily  examined,  received  from  Prof.  Poey  by  the  Museum 
of  Comparative  Zoology,  and  quite  a  number  arranged  in  three 
rows  on  each  side  of  the  bod3%  showing  that  tactile  sense  is  well 
developed  in  this  fish ;  though  it  is  rather  singular  that  the  barbels 
on  the  jaws,  so  usually  developed  as  organs  of  touch  in  the  cod 
family  and  its  allies,  are  entirely  wanting  in  this  fish. 

The  brain  of  Lucifuga  mhten^aneus^  as  represented  by  the  figures 
of  Poey,  differs  very  much  from  that  of  L.  dentatus  and  of  Ambly- 
opsis. In  all,  the  optic  lobes  are  as  largely  developed  as  in  allied 
fishes  provided  with  well  developed  eyes.  In  Lucifuga  subterra- 
neus the  cerebral  lobes  are  separated  by  quite  a  space  from  the 

•Memorias  Sobro  la  Hietoria  Natnral  de  la  Isla  de  Cuba,  por  Felipe  Poey.  Tomo  2, 
pp.  95-lU.    Pl8.  9, 10.  11.    Habana.  185S-8. 

fThU  sper^ies  was  aflerwartis  referred  to  the  genus  Stygicola  GUI,  on  account  of  the 
presence  of  palatine  teeth  which  are  wanting  in  the  other  species.  There  are  also  ser- 
eral  other  good  characters,  to  Judge  IVom  the  figures  of  the  head,  skull  and  brain  given 
by  Poey,  that  would  warrant  the  reference  of  the  flsh  to  a  distinct  genus  from  L.  subter 
raneu8. 
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round  optic  lobes,  which  are  represented  as  a  little  larger  than 
the  cerebral  lobes,  and  also  of  greater  diameter  than  the  cerebel- 
lum ;  this  latter  being  more  developed  laterally  than  in  either  L, 
dentatus  or  in  Amblyopsis.  The  three  divisions  of  the  brain 
are  represented,  from  a  top  view,  as  nearly  complete  circles 
(without  division  into  right  and  left  lobes),  of  which  that  repre- 
senting the  optic  lobes  is  slightly  the  largest.  In  L,  dentatus  the 
procencephalon  and  the  optic  lobes  are  represented  as  divided  into 
right  and  left  lobes,  as  in  Amblyopsis,  and  the  cerebellum  does 
not  extend  laterally  over  the  medulla  oblongata  as  in  L.  suhterra- 
neus,  but,  as  in  Amblyopsis  (PL  1,  fig.  Id),  is  not  so  broad  as  the 
medulla,  and,  projecting  forwards,  covers  a  much  larger  portion  of 
the  optic  lobes  than  is  the  case  in  L,  subterranetis. 

The  Cuban  blind  fish  has  the  body,  cheeks  and  opercular  bones 
covered  with  scales.    As  in  Amblyopsis  the  eyes  exist,  but  are  so 

Fig.  1. 


V;  N ^ 

Bliud  Fish  {Stygieola  dentatus)  iVom  Caves  In  Cuba. 

imbedded  in  the  flesh  of  the  head  as  to  be  of  no  use.  The  out- 
line cut  here  given  (Fig.  1),  copied  from  Poe}^,  is  very  character- 
istic of  the  form  of  the  fish,  but  does  not  exhibit  the  fleshy  cilia 
or  details  of  scaling. 

The  first  notice  that  I  can  find  of  the  Mammoth  Cave  blind  fish 
is  that  contained  in  the  ''Proceedings  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,"  Vol.  1,  page  175,  where  is  recorded  the 
presentation  of  a  specimen  to  the  Academy  by  W.  T.  Craige,  M. 
D.,  at  the  Meeting  held  on  May  24,  1842,  in  the  following  words  : — 

"A  white,  eyeless  crayfish  {Astacus  Bartoni?)  and  a  small  white 
fish,  also  eyeless  (presumed  to  belong  to  a  subgenus  of  Silurus), 
both  taken  from  a  small  stream  called  the  'River  Styx'  in  the 
Mammoth  Cave,  Kentucky,  about  two  and  one-half  miles  from  the 
entrance." 

Dr.  DeKay  in  his  "Natural  History  of  New  York,  Fishes,"  page 
187,  published  in  1842,  describes  the  fish,  from  a  poor  specimen  in 
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the  Cabinet  of  the  Lyceum  of  Natural  History  of  New  York, 
under  the  name  of  Amblyopsis*  speloeua.f  DeKay*s  description  is 
on  the  whole  so  characteristic  of  the  fish  as  to  leave  no  doubt  as 
to  the  species  he  had  before  him,  though  the  statement  that  it  has 
eight  rays  supporting  the  branchiostegal  membrane  (instead  of 
six),  and  that  the  eyes  are  "large"  but  under  the  skin,  must  have 
been  due  to  the  bad  condition  of  his  specimen  and  to  his* taking 
the  fatty  layer  covering  the  minute  eyes  for  the  eyes  themselves, 
as  pointed  out  by  Prof.  Wyman.  Dr.  DeKay  places  the  genus  with 
the  Siluridae  (cat  fishes)  but  at  the  same  time  questions  its  con- 
nection with  the  family  and  says  that  it  will  probably  form  the 
type  of  a  new  family.  In  1843  Prof.  Jeffries  Wyman  J  gave  an 
account  of  the  dissection  of  a  specimen  in  which  he  could  not  find 
a  trace  of  the  eye  or  of  the  optic  nerve,  probably  owing  to  the 
condition  of  the  specimen,  as  he  afterwards  §  found  the  eye  spots, 
and  made  out  the  structure  of  the  eye.  When  describing  the 
brain,  Prof.  Wyman  calls  attention  to  the  fact  of  the  optic  lobes 
being  «8  well  developed  as  in  allied  fishes  with  well  developed  eyes, 
and  asks  if  this  fact  does  not  indicate  that  the  optic  lobes  are  the 
seat  of  other  functions  as  well  as  that  of  sight.  He  also  calls 
attention  to  the  papillae  on  the  head  as  tactile  organs  furnished 
with  ner^  es  from  the  fifth  pair. 

Dr.  Theo.  Tellkampf  ||  was  the  first  to  point  out  the  existence  of 
the  rudimentary  eyes  from  dissections  made  by  himself  and  Prof. 
J.  Miiller,  and  to  state  that  they  can  be  detected  in  some  specimens 
as  black  spots  under  the  skin  by  means  of  a  powerful  lens.  Prof. 
Wyman  afterwards  detected  the  eye  through  the  skin  in  several 
specimens.  Dr.  Tellkampf  also  was  the  first  to  call  attention  to 
the  "  folds  on  the  head,  as  undoubtedly  serving  as  organs  of  touch, 
as  numerous  fine  nerves  lead  from  the  trigeminal  nerve  to  them 
and  to  the  skin  of  the  head  generally." 

It  is  also  to  Dr.  Tellkampf  that  we  are  indebted  for  the  first 
figure  of  the  fish,f  and  for  figures  illustrating  the  brain,  and  inter- 
nal organs.     The  descriptions  of  the  anatomy  of  the  fish  by  Drs. 

•  Obtnse  vision,    f  Of  ft  cave. 

X  Silliman'a  Journal,  Vol.  45,  p.  94. 

§  Proceedings  Boston  Soc.  Nat.  Hist..  Vol.  4,  p.  396.    1853. 

II  MUll3r»s  Archiv.  fur  Anat.,  18U.  p.  392.  Reprinted  in  the  New  York  Journal  of  Med- 
icine  for  July,  1845.    p.  84,  with  plate. 

IT  The  only  other  figures  of  the  species,  that  I  am  aware  of,  are  the  simple  outlines 
given  in  Poey's  Mem.  de  Cuba,  the  woodcut  in  Wood's  mustrated  Natural  History  and 
the  cut  in  Tenney's  Zoology.    None  of  these  figures  are  very  satisfactory. 


Digitized  by 


Google 


12 


THE   BLIND    FISHES   OF  MAMMOTH   CAVE. 


Tellkampf  and  Wyman  are  all  that  have  ever  been  written  on  the 
subject  of  any  impoitanee,  with  the  exception  of  the  description 
of  the  eye  by  Dr.  Dalton,  whose  paper,  in  the  "New  York  Medical 
Times,"  Vol.  2,  p.  354,  I  have  not  seen.  Prof.  Poey  gives  a  com- 
parison of  portions  of  the  structure  with  that  of  the  Cuban  blind 
fishes. 

Dr.  Tellkampf  proposed  the  name  of  Heteropygii*  for  the  family 
of  which,  at  the  time,  a  single  species  from  the  Mammoth  Cave  was 
the  only  known  representative,  and  makes  a  comparison  of  the  char- 
acters with  those  of  Aphredoderus  Sayanns,  a  fish  found  only  in  the 
fresh  waters  of  the  United  States,  and  belonging  to  the  old  family 
of  Percoids,  but  now  considered  as  representing  a  family  by  itself, 
though  closely  allied  to  the  North  American  breams  (Pomotis),  and 
having  the  anal  opening  under  the  throat  as  in  the  blind  fish. 

Dr.  Storer,t  not  knowing  of  Dr.  Tellkampf 's  paper,  proposed 
the  name  of  Hypsceidce,  for  the  blind  fish,  and  placed  it  between 
the  minnow  and  the  pickerel  families,  in  the  order  of  Malacoptery- 
gian,  or  soft  rayed,  fishes.  According  to  the  system  adopted  by 
Dr.  Giinther,  it  stands  as  closely  allied  to  the  minnows,  Cyprino- 
dontidip  (many  of  which  are  viviparous  and  have  the  single  ovary 
and  general  character  of  the  blind  fish),  and  the  shiners,  Cyprini- 
dce^  of  the  order  of  Physostomi.  Dr.  Tellkampf,  in  discussing  the 
relations  of  the  family,  points  out  its  many  resemblances  to  the 
family  of  Clupesoces,  and  its  differences  from  the  Siluroids,  Cy- 
prinodontes  and  Clupeoids,  with  which  it  has  more  or  less  affinity, 
real  or  supposed.  Prof.  Cope  in  his  paper  on  the  Classification  of 
Fishes  t  places  the  Amblyopsis  in  the  order  of  Ilaplomi  with  the 
shore  minnows,  pickerel  and  mud  fish,  and  in  an  article  on  the  Wy- 
andotte Cave,§  he  says  that  the  Cyprinodontes  (shore  minnows) 
are  its  nearest  allies.  This  arrangement  b}'  Prof.  Cope  places 
the  Ilaplomi  between  the  order  containing  the  herrings  and  that 
containing  the  electric  eel  of  South  America,  all  included  with  the 
garpike,  dog  fish  of  the  fresh  waters  (Amia),  cat  fishes,  suckers 
and  eels  proper,  etc.,  etc.,  in  the  division  of  Physostomi  as  limited 
by  him. 

•From  the  advanced  position  of  tlie  terminus  of  the  intestine  being  so  different  ft*om 
the  position  which  it  has  In  ordinary  flslies. 

t  Synopsis  of  the  Fishes  of  North  America,  published  in  18W>. 

J  American  Naturalist,  Vol.  5,  p.  679, 1871. 

§  Indianapolis  Daily  Journal  of  Septeml)er  5,  1871.  Reprinted  in  Ann.  Mag.  Nat- 
Hist.,  Nov.,  1871. 
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Prof.  Agassiz  in  1851*  stated  that  the  blind  fish  was  an  aber- 
rant form  of  the  Cyprinodontes. 

Thus  all  those  authors  who  have  expressed  an  opinion  as  to  the 
position  which  the  fish  should  hold  in  the  natural  system  have 
come  to  the  same  conclusions  as  to  the  great  group,  dinsion,  or 
order,  into  which  it  should  be  placed.  For  all  the  terms  used 
above,  when  reduced  to  any  one  system,  bring  Amblyopsis  into 
the  same  general  position  in  the  system ;  its  nearest  allies  be- 
ing the  minnows,  pickerels,  shiners  and  herrings;  and  unless  a 
careful  study  of  its  skeleton  should  prove  to  the  contrary,  we 
must,  from  present  data,  consider  the  family  containing  Amblyop- 
sis as  more  nearly  allied  to  the  Cyprinodontes,  or  our  common 
minnows  having  teeth  on  the  jaws,  than  to  any  other  family,  differ- 
ing from  them  principally  by  the  structure  of  the  several  parts  of 
the  alimentary  canal  and  the  forward  position  of  its  termination. 

I  have  thus  far  mentioned  only  one  species  of  blind  fish  from 
.  the  cave,  the  Amblyopsis  spelceus.  The  waters  of  the  cave  not  only 
contain  another  species  of  blind  fish,  differing  from  Amblyopsis  in 
several  particulars,  especially  by  its  smaller  size  and  by  being  with- 
out ventral  fins,  which  I  have  identified  as  the  Typhlichthys  sr^bter- 
raneus  of  Dr.  Girard ;  but  also  a  fish  with  well  developed  eyes, 
as  proved  by  the  account  given  by  Dr.  Tellkampf  and  by  the 
drawing  of  a  fish  found  by  Prof.  Wyman,  in  1856,  in  the  stomach 
of  an  Ambl^'opsis  he  was  dissecting.  In  order  to  call  attention  to 
the  fact  that  fishes  with  eyes  are  at  times,  if  not  always,  in  the 
waters  of  the  cave,  I  have  reproduced  the  drawing  by  Prof.  Wy- 
man  on  plate  1,  fig.  13.  It  is  very  much  to  be  regretted  that  the 
specimen  is  not  now  to  be  found,  and  that  it  was  so  much  acted 
on  by  the  gastric  juice  as  to  destroy  all  external  characters  by 
which  it  could  be  identified  from  the  drawing,  which  is  of  about 
natural  size.  Dr.  Tellkampf 's  remarks  on  the  fish  with  eyes  are 
as  follows :  — 

*' Besides  the  colorless  blind-fish,  there  are  also  others  found  in 
the  cave,  which  are  black,  commonly  known  by  the  name  of  'mud- 
fish.' I  saw  a  dark-colored  fish  in  the  water,  but  did  not  succeed 
in  catching  it.  The  latter  are  said  to  have  eyes,  and  are  entirely 
dissimilar  to  the  blind-fish." 

The  name  '*  mud-fish,"  given  to  this  fish  with  eyes,  and  the  state- 
ment that  it  is  of  a  dark  color,  together  with  the  drawing  by  Prof. 

*SiUiman»8  Journal,  p.  128. 
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Wyraan  of  the  fish  found  in  the  stomach  of  the  blind  fish,  showing 
the  position  of  the  dorsal  fin  to  be  the  same  as  in  the  fish  commonly 
called  mud  fish  in  the  fresh  waters  of  the  Middle,  Western  and 
Southern  States,  perhaps,  indicates  the  fish  with  eyes  to  be  a  spe- 
cies of  Melanura,*  This  fish  is  called  mud  fish  from  the  habit  it  has 
of  burying  itself  in  the  mud,  tail  first,  f  to  the  depth  of  two  to  four 
inches,  and  of  remaining  buried  in  the  mud  in  our  western  ditches 
during  a  time  of  drought.  This  habit,  perhaps,  in  a  measure  fits 
it  for  a  subterranean  life.  The  occurrence  of  a  fish  belonging 
to  the  same  family  with  the  blind  fish,  but  with  well  developed 
eyes,  in  the  subterranean  streams  in  Alabama,  as  mentioned  further 
on  and  figured  on  PI.  2,  fig.  4,  however,  renders  it  probable  that  the 
cave  fish  with  eyes  may  be  the  same  or  an  allied  species,  and  the 
drawing  by  Prof.  Wyman  would  answer  equally  as  well  for  it. 

The  fact  that  the  Amblyopsis  succseded  in  catching  a  fish  of, 
probably,  very  rapid  and  darting  movements,  shows  that  the  tactile 
sense  is  well  developed  and  that  the  blind  fish  must  be  very  active 
in  the  pursuit  of  its  prey;  probably  guided  by  the  movement 
which  the  latter  makes  in  the  water  so  sensibly  influencing  the  del- 
icate tactile  organs  of  the  blind  fish  that  it  is  enabled  to  follow 
rapidly,  while  the  pursued,  not  having  the  sense  of  touch  so  fully 
developed,  is  constantly  encountering  obstacles  in  the  darkness. 

In  describing  the  habits  of  the  blind  fish  Dr.  Tellkampf  says  : — 

"It  is  found  solitary,  and  is  very  difficult  to  be  caught,  since  it 
requires  the  greatest  caution  to  bring  the  net  beneath  them  with- 
out driving  them  away.  At  the  slightest  motion  of  the  water  they 
dart  off  a  short  distance  and  usually  stop.  Then  is  the  time  to 
follow  them  rapidly  with  a  net  and  lift  them  out  of  water.  They 
are  mostly  found  near  stones  or  rocks  which  lie  upon  the  bottom, 
but  seldom  near  the  surface  of  the  water." 

Prof.  Cope,  in  describing  the  habits  of  the  blind  fish  which  he 

*  Dr.  GiiDthcr  considers  the  genus  Melanura  of  this  country  to  be  sjmonymous  with 
Yig,  2.  Urabla  of  Europe.     In   each 

%jW?^^fffci.  country  only  one  species  has 

^^^^'^^'^  been  as  yet  satisfactorily  de- 

scribed. 

t  See   the  Interesting  notet* 
on  the  habits  of  the  mud  min- 
now, by  Dr.  Abbott  in  Amer- 
ican Naturalist,  Vol.  4,  pages 
Mud  flih  (Melanura  limi).  107    and    888,   with   flgure   oi 

the   flah  on  page  885,  which  wo  hero  voproduco   lor  comparison. 
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obtained  in  a  stream  that  passes  into  the  Wyandotte  Cave,  though 
he  entered  it  by  means  of  a  well  in  the  vicinity  of  the  cave,  says 
that:  — 

"If  these  Amblyopses  be  not  alarmed  they  come  to  the  surface 
to  feed,  and  swim  in  full  sight  like  white  aquatic  ghosts.  They  are 
then  easily  taken  by  the  hand  or  net,  if  perfect  silence  be  pre- 
served, for  they  are  unconscious  of  the  presence  of  an  enemy 
except  through  the  sense  of  hearing.  This  sense  is,  however,  evi- 
dently very  acute,  for  at  any  noise  they  turn  suddenly  downward, 
and  hide  beneath  stones,  etc.,  on  the  bottom.  They  must  take 
much  of  their  food  near  the  surface,  as  the  life  of  the  depths  is 
apparently  very  sparse.  This  habit  is  rendered  easy  by  the  struc- 
ture of  the  fish,  for  the  mouth  is  directed  u[)wards,  and  the  head  is 
very  flat  above,  thus  allowing  the  mouth  to  be  at  the  surface." 

The  blind  fish  has  a  single  ovary,  in  common  with  several  genera 
of  \iviparous  Cyprinodontes.  In  three  female  specimens  of  Am- 
blyopsis  which  I  have  opened,  the  ovary  was  distended  with  large 
eggs,  but  no  signs  of  the  embryo  could  be  traced.  In  these  three 
specimens  it  was  the  right  ovary  that  was  developed,  and  this,  as 
in  the  figure  (Plate  2,  fig.  Ic),  was  by  the  side  of  the  stomach 
and  did  not  extend  beyond  it.  The  number  of  eggs  contained  in 
the  ovary  was  not  far  from  one  hundred  in  the  specimen  figured. 
As  the  embryos  develop,  the  mass  probably  pushes  further 
back  in  the  cavity  and  also  extends  the  abdominal  walls.  That 
the  fish  is  viviparous  is  proved  by  the  statement  made  by  Mr. 
Thompson  before  the  Belfast  Natural  History  Society,*  that  one 
of  the  blind  fishes  from  the  cave,  four  and  a  half  inches  long, 
"was  put  in  water  as  soon  as  captured,  where  it  gave  birth  to 
nearly  twenty  young,  which  swam  about  for  some  time,  but  soon 
died.  These,  with  the  exception  of  one  or  two,  were  carefully 
preserved,  and  fifteen  of  them  are  now  before  us  [at  the  meeting, 
I  wish  they  were  here]  ,  they  were  each  four  lines  in  length." 

It  is  singular  that  no  mention  is  made  regarding  these  young,  as 
to  the  presence  or  absence  of  ej^es,  and,  as  if  it  was  fated  that  this 
important  point  should  remain  unnoticed  as  long  as  possible,  it  is 
equally  singular  that  Dr.  Steindachner  omitted  to  examine  some 
very  j^oung  specimens  which  he  received  from  a  friend  a  few 
months  since  and  sent  to  the  Vienna  Museum,  where  they  will 
remain  unexamined  until  he  returns  there.     I  saw  the  Doctor  only 

*  Annals  anQ  Mag.  of  Natural  Historj,  Vol.  xili,  pp.  112, 1814. 
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a  week  after  these,  to  me,  interesting  specimens  had  been  sent 
abroad,  and  he  was  as  grieved  as  I  was  disappointed  at  my  being 
just  too  late  to  take  advantage  of  them. 

At  what  time  the  young  are  born  has  never  been  stated,  but 
judging  from  such  data  as  I  can  at  present  command,  I  think  that 
it  must  be  during  the  months  of  September  and  October.  Speci- 
mens collected  during  those  months  would  probably  contain  em- 
bryos in  various  stages  of  development,  the  examination  of  which 
would  undoubtedly  lead  to  most  interesting  results. 

Prof.  Wyman  has  most  generously  placed  in  my  hands  his  un- 
published notes  and  drawings  of  the  several  dissections  he  has 
made  of  Amblyopsis,  as  well  as  his  specimens  and  dissections. 
Many  of  these  drawings  are  reproduced  on  Plate  1,  and  will,  with 
his  notes  which  I  here  give,  greatly  enhance  the  value  of  this  arti- 
cle, as  his  dissections  have  been  made  with  the  utmost  care,  and 
^vith  a  patience  and  delicacy'  that  only  a  master  hand  attains.  It 
will  therefore  be  understood  that,  in  giving  credit  to  Prof.  Wyman 
in  the  following  pages,  I  refer  to  his  unpublished  notes,  except 
when  the  quotation  is  given  from  a  special  work.  In  quoting  his 
description  of  the  eye  and  ear  from  "  Silliman*s  Journal "  I  have 
changed  the  references  so  as  to  refer  to  his  drawings  reproduced 
on  Plate  1,  and  not  to  the  three  cuts  given  in  ^'Silliman's  Journal," 
though  the  figures  of  the  brain  and  of  the  otolite  were  copied  from 
those  cuts. 

The  largest  specimens  I  have  seen  of  Amblyopsis  are  several 
males  and  females,  each  from  four  to  four  and  a  half  inches  in 
length,  which  seems  to  be  about  as  large  as  the  fish  grows,  though 
Dr.  GUnther  mentions  a  specimen  in  the  British  Museum  of  five 
inches  in  length.  The  largest  specimen  captured  of  late  years  is 
said  to  have  been  taken,  during  the  summer  of  1871,  and  sold  for 
ten  dollars  to  a  person  who  was  so  desirous  of  seciu*ing  the  pre- 
cious morsel  that  he  had  it  cooked  for  his  supper.  The  smallest 
specimen  I  have  seen  was  one  and  nine-tenths  inches  in  length. 
The  general  shape  and  character  of  the  fish  is  best  shown  by  the 
figures  on  plates  1  and  2. 

"The  whole  head,  above  and  below,  is  destitute  of  scales,  the 
naked  skin  extending  backwards  on  the  sides  to  the  base  of  the 
pectoral  fins ;  the  scaly  portion  of  the  body  above  ends  in  a  semi- 
circular edge  covering  the  space  between  the  upper  ends  of  the 
opercula.     The   skin  covering  the  middle  region  of  the  head  is 
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smooth,  but  on  either  side  is  provided  with  numerous  transviirse 
and  longitudinal  ridges  (PL  1,  fig.  7),  which  are,  on  the  whole, 
regularly  arranged.  The  first  row  of  transverse  ridges,  eight  or 
nine  in  number,  begins  between  the  nostrils  and  extends  back- 
wards, diverging  from  the  median  line.  The  third  ridge  is  crossed 
at  its  outer  end  by  a  longitudinal  one,  as  are  also  two  others  farther 
back.  The  second  and  third  rows,  situated,  in  part,  on  the  sides 
and,  in  part,  on  the  under  surface,  are  less  regular  than  the  preced- 
ing. A  fourth,  on  the  borders  of  the  operculum,  is  still  less  well 
defined.  The  transverse  are  also  crossed  here  by  longitudinal 
ridges.  About  ten  vertical  ridges,  also  provided  with  papillce,  and 
similar  to  those  on  the  head,  are  visible  on  the  sides  -extending  from 
the  pectoral  fins  to  the  tail,  but  are  not  so  well  defined  as  those  on 
the  head.  The  skin  of  the  head  is  of  extreme  delicacy  and  is  cov- 
ered by  a  very  thin,  loose  layer  of  epithelium." — Wyman. 

"The  larger  ridges  have  between  twenty  and  thirty  papillae, 
many  of  these  having  a  cup-shaped  indentation  at  the  top,  in 
which  a  delicate  filament  is,  in  some  instances,  seen  (PI.  1,  fig.  9). 
These  papilliB  are  largely  provided  with  nervous  filaments,  and,  as  . 
is  obvious  from  their  connection  with  branches  of  the  fifth  pair  of 
nerves,  must  be  considered  purely  tactile,  and  the  large  number  of 
them  shows  that  tactile  sensibility  is  probably  very  acute  and  in 
some  measure  compensates  for  the  virtual  absence  of  the  sense  of 
sight.  Plate  1,  fig.  8,  represents  one  of  the  ridges  of  the  bead 
magnified,  showing  the  papillse  of  which  it  is  made  up,  and  figure 
9  shows  three  papillae  still  more  enlarged.  Two  of  these  show  a 
cup-shaped  cavity  at  the  top,  and  the  short,  slender  filament  al- 
ready mentioned.  The  surface  of  the  papillae  is  covered  with 
loosely  connected  epithelium  cells.  Fig.  10  shows  the  nervous  fil- 
aments distributed  to  the  papillse  :  a,  a  branch  of  the  fifth  pair  of 
nerves  passing  beneath  the  papillary  ridge  and  sending  filaments 
to  each  papilla.  These  papillary  branches  interchange  filaments, 
forming  a  nervous  plexus  in  connection  with  each  ridge.  This 
figure  of  the  nerves  was  drawn  with  a  camera  lucida,  from  a  speci- 
men treated  with  acetic  acid." — Wtman. 

''Plate  1,  fig.  6,  represents  a  double  system  of  subcutaneous  ca- 
nals, which  extend  the  whole  length  of  the  head,  but  were  not 
traced  farther  back  than  the  edge  of  the  naked  or  scaleless  skin 
which  covers  it.  Forwards  they  bifurcate,  nearly  encircling  the 
nasal  cavity,  towards  the  midale  line  ending  in  a  blind  pouch. 

AM  BR.   NATURALIST,    VOL.   VL  2 
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The  lateral  branch  was  not  traced  distinctly  to  an  end,  but  seemed 
to  connect  with  thp  olfactory  cavity.  The  walls  of  these  canals 
are  exceedingly  delicate  and  easily  overlooked." — Wyman. 

''Plate  1,  fig.  5,  shows  the  globe  of  the  eye  with  the  optic  nerve 
(c),  as  seen  under  the  microscope.  The  lens  (6)  is  detached  from 
its  proper  place  by  the  pressure  of  the  glass.  Irregularly'  arranged 
muscular  bands  are  attached  to  the  exterior  of  the  globe  (a,  a,  a, 
a),  but  were  not  recognized  as  the  homologues  of  the  muscles  of 
the  normal  eye  of  fishes ;  nevertheless,  they  indicate  that  the  globe 
was  moveable." — Wyman. 

"  In  the  three  specimens  recently  dissected,  the  eyes  were  ex- 
posed only  after  the  removal  of  the  skin,  and  the  careftil  separation 
from  them  of  the  loose  areolar  tissue  which  fills  the  orbit.  In  a 
fish  four  inches  in  length  the  eyes  measured  one-sixteenth  of  an 
inch  in  their  long  diameter,  and  were  of  an  oval  form  and  black.  A 
filament  of  nerve  (PL  1,  fig.  3a)  was  distinctly  traced  from  the 
globe  to  the  cranial  walls,  but  the  condition  of  the  contents  of  the 
cranium,  from  the  effects  of  the  alcohol,  was  such  as  to  render  it 
impracticable  to  ascertain  the  mode  of  connection  of  the  optic 
nerve  with  the  optic  lobes. 

Examined  under  the  microscope  with  a  power  of  about  twenty 
diameters,  the  following  parts  were  satisfactorily  made  out  (PI.  1 , 
fig.  3)  :  1st,  externally  an  exceedingly  thin  membrane,  6,  which 
invested  the  whole  surface  of  the  eye  and  appeared  to  be  continu- 
ous with  a  thin  membrane  covering  the  optic  ner>'e,  and  was 
therefore  regarded  as  a  sclerotic ;  2d,  a  layer  of  pigment  cells,  d, 
for  the  most  part  of  a  hexagonal  form,  and  which  were  most  abun- 
dant about  the  anterior  part  of  the  eye ;  3d,  beneath  the  pigment 
a  single  layer  of  colorless  cells,  c,  larger  than  a  pigment  cell,  and 
each  cell  having  a  distinct  nucleus  ;  4th,  just  in  front  of  the  globe, 
a  lenticular-shaped,  transparent  body,  e  [see  also  fig.  4],  which 
consisted  of  an  external  membrane  containing  numerous  cells  with 
nuclei.  This  lens-shaped  body  seemed  to  be  retained  in  its  place 
by  a  prolongation  forwards  of  the  external  membrane  of  the  globe ; 
5th,  the  globe  was  invested  by  loose  areolar  tissue,  which  adhered 
to  it  very  generally,  and  in  some  instances  contained  yellow  fatty 
matter ;  in  one  specimen  it  formed  a  round  spot,  visible  through  the 
skin  on  each  side  of  the  head,  which  had  all  the  appearance  of  a 
small  eye;  its  true  nature  was  determined  by  the  microscope 
only.  It  is  not  improbable  that  the  appearance  just  referred  to 
may  have  misled  Dr.  DeKay — where  he  states  that  the  eye  exists 
of  the  usual  size,  but  covered  by  the  skin. 

If  the  superficial  membrane  above  noticed  is  denominated  cor- 
rectly the  sclerotiCj  then  the  pigment  layer  may  be  regarded  as  the 
representation  of  the  choroid.  The  form  as  well  as  the  position 
of  the  transparent  nucleated  cells  within  the  choroid  correspond 
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for  the  most  paii;  with  the  retina.  All  of  the  parts  just  eftumer- 
ated  are  such  as  are  ordinarily  developed  from  and  in  connection 
with  the  encephalon,  and  are  not  in  any  way  dependent  upon  the 
skin.  But  if  the  lenticular-shaped  body  is  the  true  representative 
of  the  cr^'stalline  lens,  it  becomes  difficult  to  account  for  its  pres- 
ence in  Amblyopsis  according  to  the  generally  recognized  mode  of 
its  development  (since  it  is  usually  formed  from  an  involution  of 
the  skin)  unless  we  suppose  that  after  the  folding  in  of  the  skin 
had  taken  place  in  the  embryonic  condition,  the  lens  retreated  from 
the  surface,  and  all  connection  with  the  integument  ceased. [*] 

According  to  Quatrefages,  however,  the  eye  of  Amphioxus  [f] 
is  contained  wholly  in  the  cavity  of  the  dura  mater,  and  yet  it  has 
all  the  appearance  of  being  provided  with  a  lens.  If  his  descrip- 
tion be  correct,  then  the  mode  of  development  as  well  as  the  mor- 
phology of  the  eye  in  this  remarkable  fish  is  different  from  that  of 
most  other  vertebrates,  since  the  lens  never  could  have  been 
formed  from  an  involution  of  the  skin,  nor  could  the  eye  with  its 
lens,  as  Prof.  Owen  asserts,  be  a  modified  cutaneous  follicle. 
Whatever  views  be  taken  with  regard  to  the  development  of  the 
eye  of  the  blind  fish,  the  anatomical  characters  which  have  been 
enumerated  show,  that  though  quite  imperfect  as  we  see  it  in  the 
adult,  it  is  constructed  after  the  type  of  the  eyes  of  other  ver- 
tebrates. It  certainly  is  not  adapted  to  the  formation  of  ima- 
ges, since  the  common  integument  and  the  areolar  tissue  which  are 
interposed  between  it  and  the  surface,  would  prevent  the  transmis- 
sion of  light  to  it  except  in  a  diffused  condition.  No  pupil  or  any- 
thing analogous  to  an  iris  was  detected,  unless  we  regard  as  repre- 
senting the  latter  the  increased  number  of  pigment  cells  at  the 
anterior  pai*t  of  the  globe. 

It  is  said  that  the  blind  fishes  are  acutely  sensitive  to  sounds 
as  well  as  to  undulations  produced  by  other  causes  in  the  water. 
In  the  only  instance  in  which  I  have  dissected  the  organ  of  hear- 
ing (which  I  believe  has  not  before  been  noticed),  all  its  parts 
were  largely  developed,  as  will  be  seen  by  reference  to  PI.  1, 
fig.  1  e.  As  regards  the  general  structure,  the  parts  do  not  differ 
materially  from  those  of  other  fishes  except  in  their  proportional 
dimensions.  The  semi-circular  canals  are  of  great  length,  and 
the  two  which  unite  to  enter  the  vestibule  by  a  common  duct,  it 
will  be  seen,  project  upwards  and  inwards  under  the  vault  of  the 
cranium,  so  as  to  approach  quite  near  to  the  corresponding  parts 
of  the  opposite  side.  The  otolite  contained  in  the  utricle  was  not 
remarkable,  but  that  of  the  vestibule  (PI.  1,  fig.  2)  and  seen  in 

*Iii  birds  and  mammals  there  is  a  stage  of  development  where  the  lids  come  to- 
gether and  firmly  unite,  to  separate  again  when  the  animal  ^^gots  his  eyes  open.'*  lu 
the  mole  rat  iSpalax  typhlus)  of  Siberia,  the  lids  never  open,  and  the  eyes  remain 
through  liflB  covered  with  hairy  skin.  It  is  not  improbable  that  in  Amblyopsis  some- 
thing analogous  to  tliis,  a  closing  of  the  skin  over  the  eye,  may  have  taken  place.— ^. IV. 

1 1  have  used  the  prior  name  of  Branchiottoma  in  this  paper  when  speaking  of  the 
Lanoelet. 
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dotted  outline  in  fig.  1  e  is  quite  large  when  compared  with  that  of 
a  Leuciscus  of  about  the  same  dimensions  as  the  blind-fish  here 
described.". —  WYHAii,  SiUiman' 8  Journal^  Vol.  17,  jp.  259,  1854. 

The  Amblyopsis  speloeus  undoubtedly  has  quite  an  extensive 
distribution,  probably  existing  in  all  the  subterranean  rivers  that 
flow  through  the  great  limestone  region  underlying  the  Carbonif- 
erous rocks  in  the  central  portion  of  the  United  States.  Prof. 
Cope  obtained  specimens  from  the  Wyandotte  Cave  and  from  wells 
in  its  vicinity,  and  in  the  Museum  of  Comparative  Zoology  at 
Cambridge  there  is  a  specimen  labelled  "from  a  well  near  Lost 
River,  Orange  Co.,  Ind.,"  which,  with  those  from  the  Wyandotte 
Cave,  is  conclusive  evidence  of  its  being  found  on  the  northern 
side  of  the  Ohio  *  as  well  as  on  the  southern,  in  the  rivers  of  the 
Mammoth  Cave.  I  have  been  able  to  examine  a  number  of  speci- 
mens from  the  Mammoth  Cave,  and  have  carefully  compared  with 
them  the  one  from  the  well  in  Orange  Co.,  Ind.,  and  find  that  the 
specific  characters  are  remarkably  constant. 

In  1859  f  Dr.  Girard  described  a  blind  fish,  received  by  the 
Smithsonian  Institution  from  J.  E.  Younglove,  Esq.,  who  obtained 
it  "from  a  well  near  Bowling  Green,  Ky."  The  general  appear- 
ance of  this  fish,  which  was  only  one  and  a  half  inches  in  length, 
was  that  of  Amblyopsis  speloeus^  but  it  differed  from  that  species 
in  several  characters,  especially  by  the  absence  of  ventral  fins. 
Dr.  Girard  therefore  referred  the  fish  to  a  distinct  genus  under  the 
name  of  TypMichthysX  subterraneus.  Dr.  Giinther§  considers  this 
fish  a  variety  of  Amblyopsis  spelceus  and  records  the  specimen  in 
the  British  Museum  "from  the  Mammoth  Cave,"  as  " half-grown." || 

By  the  kindness  of  Prof.  Agassiz,  I  have  been  enabled  to  exam- 
ine nine  specimens  of  blind  fish  loithout  ventrals^  in  the  Museum  of 
Comparative  Zoolog3\  Seven  of  these  were  collected  in  the  Mam- 
moth Cave  by  Mr.  Alpheus  Hyatt  in  September,  1859.  One  was 
from  Moulton,  Lawrence  County,  Alabama,  presented  by  Mr. 
Thomas  Peters ;  and  another  from  Lebanon,  Wilson  Co.,  Tennes- 
see ;  presented  by  Mr.  J.  M.  Safford.     It  is  not  stated  whether 

*I  have  also  boen  informed  by  Mr.  Holmes  of  Lansing,  Mich.,  ttiat  blind  fishes  have 
been  drawn  out  of  wells  in  Michigan. 

t  Proceedings  Acad.  Nat.  Sci.  PhUad.,  p.  63. 

t  Blind  fl3h. 

§  Catalogue  of  Fishes  in  the  British  Museum,  Vol.  7,  p.  2, 1868. 

II The  largest  specimen  I  have  seen  of  Typhlichthys  is  one  and  seventeen-twcntleths 
inches  in  length,  and  t-e  iimallesw  Amblyopsis  one  and  eighteen-twentieths  uiches. 
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these  latter  came  from  wells  or  caves,  but  probably  from  wells. 
They  are  all  of  about  the  same  size,  one  and  one-half  to  two 
inches  in  length,  and  are  constant  in  their  characters.  Moreover, 
four  of  the  seven  specimens  from  the  Mammoth  Cave  were  females 
with  eggs.  These  eggs  were  as  large  in  proportion  as  those  from 
Amblyopsis.  The  ovary  was  single  and  situated  on  the  right 
side  of  the  stomach,  as  in  Amblyopsis.  The  difference  in  the 
number  of  eggs  was  very  remarkable,  each  of  the  four  specimens 
examined  having  but  about  thirty  eggs  in  the  ovary,  while  in 
three  females  of  Amblyopsis  (all,  however,  of  nearly  three  times 
the  size  of  Typhlichth^'s)  there  were  about  one  hundred  eggs  in 
each.  As  in  both  species  there  were  no  signs  of  the  embryos  in 
the  eggs,  it  is  not  probable  that  any  of  the  eggs  had  been  developed 
and  the  young  excluded,  nor  is  it  at  all  likely  that  the  great  vari- 
ation in  the  number  of  eggs  would  simply  indicate  different  ages. 
By  a  reference  to  the  iigures  (PI.  2),  it  will  be  seen  that  the  pyloric 
appendages,  stomach  and  scales  of  the  two  fishes  are  different. 
For  these  reasons,  taken  in  connection  with  the  absence  of  ven- 
tral fins,  I  have  no  hesitation  in  accepting  Dr.  Girard*s  name  as 
valid  for  this  genus,  of  which  we  thus  far  know  of  but  one  species, 
with  a  subterranean  range  from  the  waters  of  the  Mammoth  Cave, 
south  to  the  northern  portion  of  Alabama.  In  this  connection  it 
would  be  most  interesting  to  know  the  relations  of  the  "blind 
fishes"  said  to  have  been  found  in  Michigan.  For  thus  far  we 
have  Typhlichthys  limited  to  the  central  and  southern  portion  of 
the  subterranean  region,  Amblyopsis  to  the  central,  and  the  spe- 
cies in  the  northern  portion  undetermined. 

In  1853,  on  his  return  from  a  tour  through  the  southern  and 
western  states.  Prof.  Agassiz  gave  a  summary  Of  some  of  his 
ichthyological  discoveries  in  a  letter  to  Prof.  J.  D.  Dana!*  In  this 
letter  are  the  following  remarks  :  — 

"I  would  mention  foremost  a  new  genus  which  I  shall  call  Cho- 
logdster^  very  similar  in  general  appearance  to  the  blind  fish  of  the 
Mammoth  Cave,  though  provided  with  eyes ;  it  has,  like  Ambly- 
opsis, the  anal  aperture  far  advanced  under  the  throat,  but  is  en- 
tirely deprived  of  ventral  fins ;  a  very  strange  and  unexpected 
combination  of  characters.  I  know  but  one  species,  Ch,  comutus 
Ag.  It  is  a  small  fish  scarcely  three  inches  long,  living  in  the 
ditches  of  the  rice  fields  in  South  Carolina.     I  derive  its  specific 

*  Pabliehed  in  American  Journal  of  Sci.  and  Arts,  V^ol.  16  (2d  eerios),  p.  lai,  1853. 
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name  from  the  singular  form  of  the  snout,  which  has  two  horn-like 
projections  above." 

This  is  the  only  information  ever  published  regarding  this  inter- 
esting fish  and  the  only  specimens  known  are  those  on  which  Prof. 
Agassiz  based  the  above  remarks. 

By  the  kindness  of  Professor  L.  Agassiz,  who  has  placed  all 
the  specimens  of  the  family  contained  in  the  Museum  of  Com- 
parative Zoology  in  my  hands  for  study,  I  am  enabled  to  give  a 
figure  and  description  of  this  interesting  species  from  the  three 
specimens  in  the  Museum,  which  were  labelled  as  the  originals  of 
Chologaster  cornvJtus  Ag.,  from  Waccamaw,  S.  C,  presented  by 
Mr.  P.  C.  J.  Weston,  1853.  The  largest  of  these  specimens  was 
distended  with  eggs  and  I  was  enabled  to  compare  the  ovary  with 
that  of  Amblyopsis.  From  its  being  single  and  the  eggs  very 
large,  I  have  no  doubt  that  it  is  a  viviparous  fish  like  the  other 
genera  of  the  family.  The  position  of  the  ovary  behind  the  stom- 
ach, as  shown  in  fig.  2  c,  plate  2,  and  the  presence  of  four  pyloric 
appendages  (PI.  2,  fig.  2  a)  instead  of  two,  as  in  Amblyopsis  (fig. 
la)  and  Typhlichthys  (fig.  3a),  are  good  internal  characters,  sep- 
arating it  from  the  other  genera,  independently  of  the  presence 
of  eyes  and  the  absence  of  ventral  fins  and  papillary  ridges. 

The  stability  of  the  internal  characters  I  have  mentioned  was 
most  unexpectedly  substantiated  by  the  discovery  of  a  second 
species  (PI.  2,  figs.  4,  4  a)  of  the  genus  among  the  specimens  in 
the  Museum  of  Comparative  Zoology.  I  have  the  pleasure  of 
dedicating  this  species  *  to  Professor  Agassiz,  not  only  in  kindly 
remembrance  of  the  eight  years  I  was  associated  with  him  as  stu- 
dent and  assistant,  but  also  because  the  fish  so  well  illustrates  the 
decided  position  he  has  taken  relative  to  the  immutability  of  spe- 
cies. 

The  only  specimen  known  of  this  second  species  was  drawn 
from  a  well  in  Lebanon,  Tenn.,  and  presented  to  the  Museum  by 
Mr.  J.  M.  Safford,  Jan.,  1854.  It  is  a  more  slender  fish  than  C 
comutus,  but  the  intestine  follows  the  same  course  and  the  four 
pyloric  appendages  are  present  as  in  that  species. 

In  the  genus  Chologaster  f  we  have  all  the  family  characters  as 
well  expressed  as  in  the  blind  species,  though  it  diflfers  from  Am- 

*  A  SynopBis  of  this  family  with  descriptions  of  the  four  species  will  appear  in  the 
*'  Report  of  the  Peabo<ly  Academy  of  Science  for  1871." 
t  Literally  **  bile-stomach ;"  probably  named  from  the  yellow  color  of  the  fish. 
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blyopsis  and  Typhlichthys  by  the  presence  of  eyes,  the  absence  of 
papillary  ridges  on  the  head  and  body,  and  by  the  longer  intestine 
and  double  the  number  of  pyloric  appendages,  as  well  as  by  the 
position  of  the  ovary ;  and  agrees  with  Typhlichthys  by  the  ab- 
sence of  ventral  fins.  Amblyopsis  and  Typhlichthys  are  nearly 
colorless,  while  Chologaster  Agassizii  is  of  a  brownish  color  similar 
to  many  of  the  minnows,  and  (7.  cor7iutu8  is  brownish  yellow,  with 
dark,  longitudinal  bands. 

Among  the  most  interesting  points  in  the  history  of  this  genus 
is  the  fact  of  its  occurring  in  two  widely  different  localities,  (7. 
AgoHsizii  having  been  found  in  a  well,  in  the  same  vicinity  (proba- 
bly in  the  same  well)  with,  a  specimen  of  Typhlichthys,  and 
undoubtedl}'  belonging  to  the  same  subterranean  fauna  west  of  the 
Appalachian  ridge,  while  (7.  cornutus  belongs  to  the  southern  coast 
fauna  of  the  eastern  side  of  that  mountain  chain,  and  is  thus  far 
the  only  species  of  the  family  known  beyond  the  limits  of  the  great 
subterranean  region  of  the  United  States. 

Having  now  given  an  outline  of  the  structure,  habits  and  distri- 
bution of  the  four  species  belonging  to  the  family,  and  recapitu- 
lated the  known  facts,  we  are  better  able  to  consider  the  bear- 
ings of  the  peculiar  adaptation  of  the  blind  fishes,  in  the  Mam- 
moth and  other  caves,  to  the  circumstances  under  which  they  exist. 

Prof.  Cope  in  stating,  in  his  account  of  the  blind  fish  of  the 
Wyandotte  Cave,  "that  the  projecting  under  jaw  and  upward  di- 
rection of  the  mouth  renders  it  easy  for  the  fish  to  feed  at  the  sur- 
face of  the  water,  where  it  must  obtain  much  of  its  food,"  suggests 
that :  — 

'*This  structure  also  probably  explains  the  fact  of  its  being  the 
sole  representative  of  the  fishes  in  subterranean  waters.  No  doubt 
many  other  forms  were  carried  into  the  caverns  since  the  waters 
first  found  their  way  there,  but  most  of  them  were  like  those  of 
our  present  rivers,  deep  water  or  bottom  feeders.  Such  fishes 
would  starve  in  a  cave  river,  where  much  of  the  food  is  carried  to 

them  on  the  surface  of  the  stream The  shore  minnows 

are  their  nearest  allies,  and  man}^  of  them  have  the  upturned 

mouth  and  flat  head Fishes  of  this,  or  a  similar  family, 

enclosed  in  subterranean  waters  ages  ago,  would  be  more  likely  to 
live  than  those  of  the  other,  and  the  darkness  would  be  very  apt 
to  be  the  cause  of  the  atrophy  of  the  organs  of  sight  seen  in  the 
Amblyopsis." 

This  suggestion  was  undoubtedly  hastily  made  by  Prof.  Cope 
when  writing  the  letter  which  was  printed  in  the  "Indianapolis 
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Journal,"  and  were  it  not  that  the  article  has  been  reprinted  in  the 
"Annals  and  Magazine  of  Natural  History,"  I  should  not  criticise 
the  statement  made  in  an  off-hand  letter  for  publication  in  a  news- 
paper ;  for  with  Prof.  Cope's  knowledge  of  fishes  it  could  simply  be 
a  hasty  thought  which  he  put  on  paper,  when  he  suggests  that  it  is 
because  the  Cyprinodontes  have  a  mouth  directed  upwards  and 
are  surface  feeders  that  they  were  better  adapted  to  a  subterranean 
life  than  other  fishes,  and  hence  maintained  an  existence,  while 
other  species,  which  he  supposes  were  introduced  into  the  subter- 
ranean streams  at  the  same  time,  died  out. 

If  the  fishes  of  the  subterranean  streams  came  from  adjoining 
rivers,  why  were  not  many  of  the  Percoids,  Cyprinoids  and  other 
fonns,  that  are  as  essentially  surface  feeders  as  the  Cyprinodon- 
tes (many  of  the  latter  are  purely  "mud  feeders"),  as  capable  of 
maintaining  an  existence  in  the  subterranean  waters  as  any  species 
of  the  latter?  Neither  is  it  necessary  for  us  to  assume  that  the 
structure  of  the  fish  should  be  adapted  to  feeding  on  the  surface, 
for  not  only  have  we  in  the  blind  cat  fish,  described  by  Prof. 
Cope  himself,  fVom  the  subterranean  stream  in  Pennsylvania, 
an  example  of  a  fish  belonging  to  an  entirely  different  family  of 
bottom  feeders,  thriving  under  subterranean  conditions,  but  the 
blind  fishes  of  the  Cuban  caves  are  of  the  great  group  of  cod  fishes 
which  are,  with  hardly  an  exception,  bottom  feeders.  The  fact 
that  the  food  of  the  blind  fishes  of  the  Mammoth  Cave  consists  in 
great  part  of  the  cray  fish  found  in  the  waters  of  the  cave,  as 
shown  by  the  contents  of  several  stomachs  I  have  examined,  and 
also  that  one  blind  fish  at  least  made  a  good  meal  of  another  fish, 
as  already  mentioned,  shows  that  they  are  not  content  with  simply 
waiting  for  what  is  brought  to  them  on  the  surface  of  the  water, 
and  that  they  are  probably  as  much  bottom  as  surface  feeders. 

Again,  in  regard  to  the  sense  of  sight,  why  is  it  necessar}^  to 
assume  that  because  fishes  are  living  in  streams  where  there  is  lit- 
tle or  no  light,  that  it  is  the  cause  of  the  non  development  of 
the  eye  and  the  development  of  other  parts  and  organs  ?  If  this 
be  the  cause,  how  is  it  that  the  Chologaster  from  the  well  in  Ten- 
nessee, or  the  "mud  fish"  of  the  Mammoth  Cave  are  found  with 
ey^s?  Why  should  not  the  same  cause  make  them  blind  if  it  made 
the  Amblyopsis  and  Typhlichthys  blind  ?  Is  not  the  fact,  pointed 
out  by  Prof.  Wyman,  that  the  optic  lobes  are  as  well  developed  in 
Amblyopsis  as  in  allied  fishes  with  perfect  eyes,  and,  I  may  add, 
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as  well  developed  as  those  of  Clwlogaster  cornutus,  an  argument 
in  favor  of  the  theory  that  the  fishes  were  always  blind  and  that 
they  have  not  become  so  from  the  circumstances  under  which  they 
exist  ?  If  the  latter  were  the  case  and  the  fishes  have  become  blind 
from  the  want  of  use  of  the  eyes,  why  are  not  the  optic  lobes  also 
atrophied,  as  is  known  to  be  the  case  when  other  animals  lose  their 
sight?  I  know  that  many  will  answer  at  once  that  Amblyopsis 
and  Typhlichthys  have  gone  on  further  in  the  development  and 
retardation  of  the  characters  best  adapting  them  to  their  subterra- 
nean life,  and  that  Chologaster  is  a  very  interesting  transitionary 
form  between  the  open  water  Cyprinodontes  and  the  subterranean 
blind  fishes.  But  is  not  this  assumption  answered  by  the  fact  that 
Chologaster  has  every  character  necessary  to  place  it  in  the  same 
family  with  Amblyopsis  and  Typhlichthys,  while  it  is  as  distinctly 
and  widely  removed  from  the  Cyprinodontes  as  are  the  two  blind 
genera  mentioned  ? 

Assuming,  for  the  moment,  that  Chologaster  is  a  transitional 
form  between  the  surface  feeding  Cyprinodontes,  and  Typhlichthys 
and  Amblyopsis,  let  us  recapitulate  the  characters  that  distinguish 
the  different  forms  and  see  if  they  exhibit  transitions,  and  if  Cho- 
logaster is  traversing  the  slow  developmental  road  to  Amblyopsis. 

Allowing  all  characters  embraced  in  the  general  structure  of  the 
skeleton,  brain,  scales,  fins,  etc.,  as  ordinal,  and  common  to  both 
Cyprinodontes  and  Ileteropygii,  we  will  recapitulate  only  such  as 
can  be  considered  of  family  and  generic  value  in  the  two  groups. 

Cyprinodontes.   Chologaster.   Typhlichthys.   Amblyopsis. 

Surface  feeders.    In  part.  Unknown.  Partially.  The  same. 

Intestine.  In   many  genera    Moderately    Shorter  with  two    The  same, 

long  and  convo-       long  with  two       turns, 
luted,  in  others       turns, 
short  and  with 
single  turn. 

Stomach  if  pylor-    In    most,   if   not  Stomach     well    The  same,  with    The    same. 
ic  appendages.        all,  stomach  not       defined,     cob-       one  pyloric  ap- 
wellde lined       cal,  with  two       pendageon 
from  intestine       pyloric  ap-       each  side, 
and  without  ap.       pendagcs    on 
pendnges.  each  side. 

Viviparous.  Many  genera.  Probably.  Probably.  Undoubted- 

'ly. 

Ovary.  Single  in  vivipa-    Single    and    Single      and    The  same, 

rous  genera*      placed  behind       placed  at  side 
and  placed  by      the  stomach.         of  stomach, 
the  side  of  in- 
testine in  some 
and  posterior  in 
others. 

*  The  ovary  is  also  single  in  other  genera  of  viviparous  fishes  belonging  to  distinct 
orders. 
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Anal  opening. 


Air  bladder. 


In   normal    posi-    Forward  of  pec-    The  same, 
tion.  torals.f 


Scales. 


Present    in    few    Present, 
genera.^ 

On  bod/  regu- 
larly imbricat- 
ed and  loosely 
attached. 


The  same. 


Irregularly  ar-  The  same, 
ranged,  firm- 
ly attached 
by  being  cov- 
ered In  great 
pait  by  the 
cuticle. 


Head  wHh  »cdle$    With  scales. 
or  naked. % 

Tactile  pnpillasj^    Absent. 
ontheheadund 
body. 

Ventral  Jlns.^i 


Naked. 


Absent. 


The  same. 


Very  prominent 
as  ridges  on 
tlie  head  and 
sides  of  body. 


Present  in  most   Absent. 

frenera,    abncnt 
n  at  least  two. 


Absent, 


The  same. 
The  same. 
The  same. 


The  same. 


The  same. 


Present. 


£yei.** 
HabUat. 


Well  developed  in 
all. 

Fresh  water  ; 
brackisii  water; 
salt  water. 


Well  developed   Rudimentary  ft   The  same, 
and  normal.  and  of  no  use. 


Limestone  wa- 
ter of  subter- 
ranean rivers. 


The  same. 


Oeogrnphical 
range. 


Nearly  all  parts  of 
the  world. 


Central  ft  south-  Central  and 

ern  portion  of  N.  central 

subterranean  portion  of 

fauna  of  Unit-  same, 
ed  States. 


Limestone  wa- 
ter of  subter- 
ranean riv- 
ers. Brackish 
water? 

One  species  in 
subterranean 
streams  of  S. 
central  por- 
tion of  the  U. 
S.;  a  2d  spe- 
cies in  the  So. 
Atl.  Goabt  fau- 
naof  U.  S. 

From  this  brief  comparison  of  some  of  the  prominent  charac- 
ters of  the  genera  of  the  Heteropygii  with  the  Cyprinodontes,  their 

t  Aphredoderus  and  Gjmmotus,  and  other  genera  of  distinct  orders  have  this  forward 
position  of  the  anus  also. 

X  The.air  bladder  is  in  several  families  present  in  some  species  and  absent  in  others. 

§The  presence  or  absence  of  scales  on  the  head,  or  on  portions  of  it,  is  a  generic 
character  subject  to  great  variation  in  many  families  and  quite  constant  in  others. 

11 1  cannot  recall  anything  but  the  barbels  on  tlie  head  and  jaws  of  many  genera,  of 
CyprinoidS;  Siluroids,  Gadoids,  etc.,  etc.,  that  can  be  said  to  be  tactile  organs,  among 
fishes,  with  the  exception  of  the  fleshy  papiUa;  on  tlie  head  and  body  of  the  blind  fishes 
of  the  American  and  Cuban  caves,  and  Uie  filaments  of  the  fin  rays  of  many  fishes 
and  the  fleshy  ventral  rays  of  the  Gurnards. 

IT  Of  all  fins,  the  ventrals  are  the  most  likely  to  deviate  itom  their  normal  structui-e 
and  position.  Their  presence  or  absence,  as  exhibited  in  many  families,  and  often  by 
diiferent  ages  oi  the  same  fish,  and  the  great  variation  in  their  position  in  different 
genera  of  the  same  family,  render  any  change  in  them  of  either  generic,  specific,  or 
individual  character,  or  simply  indicative  of  age  (as  they  arc  lost  in  some  adult  fishes 
while  present  in  the  young,  and  in  others  not  developed  until  after  the  other  fins). 

♦*  As  I  have  alluded  to  the  fact,  in  the  first  part  of  this  paper,  the  eyes  of  fishes  are 
no  more  the  constant  and  unvarying  part  of  the  fish  structure  than  the  ventral  fins,  and 
like  them  are  Fubject  to  almost  every  conceivable  variation  in  position  in  the  head,  and 
perfection  in  structure. 

tt  The  largest  specimen  I  have  seen  of  Typhllchthys,  is  less  than  two  inches  in  length, 
and  as  the  eye  of  an  Amblyopsis  of  twice  the  size  is  not  over  a  32d  of  an  inch  in  width, 
it  must  be  very  small  indeed  in  Typhllchthys,  and  I  confess  to  not  being  able  to  flnd^it 
in  an  ordinary  dissection,  assisted  only  by  a  good  lens. 
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acknowledged  nearest  allies,  we  can  only  trace  what  could  be 
regarded  as  a  transition,  or  an  acceleration,  or  a  retardation  of 
development,  in  simply  those  very  characters,  of  eyes  and  ventral 
fins,  that  are  in  themselves  of  the  smallest  importance  in  the  struc- 
ture (permanence  of  character  considered)  of  a  fish,  and,  as  if  to 
show  that  they  were  of  no  importance  in  this  connection,  we  find 
in  the  same  cave,  blind  fishes  with  ventrals  and  without,  and  in 
the  same  subterranean  stream,  a  blind  fish  and  another  species  of 
the  family  with  well  developed  eyes. 

If  it  is  by  acceleration  and  retardation  of  characters  that  the 
Heteropygii  have  been  developed  from  the  Cyprinodontes,  we  have 
indeed  a  most  startling  and  sudden  change  of  the  nervous  system. 
In  all  fishes  the  fifth  pair  of  nerves  send  branches  to  the  various 
parts  of  the  head,  but  in  the  blind  fishes  these  branches  are  devel- 
oped in  a  most  wonderful  manner,  while  their  subdivisions  take 
new  courses  and  are  brought  through  the  skin,  and  their  free  ends 
become  protected  by  fieshy  papillse,  so  as  to  answer,  by  their  deli- 
cate sense  of  touch,  for  the  absence  of  sight.  At  the  same  time 
the  principle  of  retardation  must  have  been  at  work  and  checked 
the  development  of  the  optic  nerve  and  the  eye  (which  probably 
exists  externally  in  the  young  fish),  while  acceleration  has  caused 
other  portions  of  the  head  to  grow  and  cover  over  the  retarded  eye. 

Now,  if  this  was  the  mode  by  which  blindness  was  brought  about 
and  tactile  sense  substituted,  why  is  it  that  we  still  have  Cholo- 
gaster  Agassizii  in  the  same  waters,  living  under  the  same  condi- 
tions, but  with  no  signs  of  any  such  change  in  its  senses  of  sight 
and  touch  ?  It  may  be  said  that  the  Chologaster  did  not  change 
because  it  probably  had  a  chance  to  swim  in  open  waters  and 
therefore  the  eyes  were  of  use  and  did  not  become  atrophied. 
We  can  only  answer,  that  if  the  Chologaster  had  a  chance  for 
open  water,  so  did  the  Typhlichthys  and  yet  that  is  blind. 

If  the  Heteropygii  have  been  developed  from  Cyprinodontes, 
how  can  we  account  for  the  whole  intestinal  canal  becoming  so 
singularly  modified,  and  what  is  there  in  the  difference  of  food  or 
of  life  that  would  bring  about  the  change  in  the  intestine,  stomach 
and  pyloric  appendages,  existing  between  Chologaster  and  Typh- 
lichthys in  the  same  waters  ?  To  assume,  that  under  the  same  con- 
ditions, one  fish  will  change  in  all  these  parts  and  another  remain 
intact,  by  the  blind  action  of  uncontrolled  natural  laws,  is,  to  me, 
an  assumption  at  variation  with  facts  as  I  understand  them. 
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Looking  at  the  case  from  the  standpoint  which  the  facts  force 
me  to  take,  it  seems  to  me  far  more  in  accordance  with  the  laws  of 
nature,  as  I  interpret  them,  to  go  back  to  the  time  when  the 
region  now  occupied  by  the  subterranean  streams,  was  a  salt  and 
brackish  water  estuar^^  inhabited  by  marine  forms,  including  the 
brackish  water  forms  of  the  Cyprinodontes  and  their  allies  (but  not 
descendants)  the  Heteropygii.  The  families  and  genera  having  the 
characters  they  now  exhibit,  but  most  likely  more  numerously  rep- 
resented than  now,  as  many  probably  became  exterminated  as  the 
salt  waters  of  the  basin  gradually  became  brackish  and  more  lim- 
ited, as  the  bottom  of  this  basin  was  gradually  elevated,  and 
finally,  as  the  waters  became  confined  to  still  naiTower  limits  and 
changed  from  salt  to  brackish  and  from  brackish  to  fresh,  only 
such  species  would  continue  as  could  survive  the  change,  and  they 
were  of  the  minnow  type  represented  b}*^  the  Heteropygii,  and  per- 
haps some  other  genera  of  brackish  water  forms  that  we  have  not 
yet  discovered. 

In  support  of  this  h^^pothesis  we  have  one  species  of  the  family, 
Chologaster  cornutus^  now  living  in  the  ditches  of  the  rice  fields  of 
South  Carolina,  under  very  similar  conditions  to  those  under  which 
others  of  the  family  may  have  lived  in  long  preceding  geological 
times ;  and  to  prove  that  the  development  of  the  family  was  not 
brought  about  by  the  subterranean  conditions  under  which  some 
of  the  species  now  live,  we  have  the  one  with  eyes  living  with  the 
one  without,  and  the  South  Carolina  species  to  show  that  a  sub- 
terranean life  is  not  essential  to  the  development  of  the  singular 
characters  which  the  family  possess. 

That  a  salt  or  brackish  water  fish  would  be  most  likely  to  be 
the  kind  that  would  continue  to  exist  in  the  subterranean  streams, 
is  probable  from  the  fact  that  in  all  limestone  formations  caves 
are  quite  common,  and  would  in  most  instances  be  occupied  first 
with  salt  water  and  then  brackish,  and  finally  with  fresh  water  so 
thoroughly  impregnated  with  Hme  as  to  render  it  probable  that 
brackish  water  species  might  easily  adapt  themselves  to  the 
change,  while  a  pure  fresh  water  species  might  not  relish  the  solu- 
tion of  lime  any  more  than  the  solution  of  salt,  and  we  know  how 
few  fishes  there  are  that  6an  live  for  even  an  hour  on  being 
changed  from  fresh  to  salt,  or  salt  to  fresh,  water.  We  have  also 
the  case  of  the  Cuban  blind  fishes  belonging  to  genera  with  their 
nearest  representative  in  the  family  a  marine  form,  and  with  the 
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whole  family  of  cods  and  their  allies,  to  which  group  they  belong, 
essentially  marine.  Farther  than  this  the  cat  fish  from  the  subter- 
ranean stream  in  Pennsylvania  belongs  to  a  family  having  many 
marine  and  brackish  water  representatives.  As  another  very  in- 
teresting fact  in  favor  of  the  theory  that  the  Heteropygii  were 
formerly  of  brackish  water,  we  have  the  important  discovery  by 
Prof.  Cope  of  the  Lernjean  parasite  on  a  specimen  of  Amblyopsis 
from  the  W^'andotte  cave ;  this  genus  of  parasitic  crustaceans  be- 
ing very  common  on  marine  and  migratory  fishes,  and  much  less 
abundant  on  fresh  water  species. 

Thus  I  think  that  we  have  as  good  reasons  for  the  belief  in 
the  immutability  and  early  origin  of  the  species  of  the  family  of 
Heteropygii,  as  we  have  for  their  mutability  and  late  development, 
and,  to  one  of  my,  perhaps,  too  deeply  rooted  ideas,  a  far  more 
satisfactory  theory  ;  for,  with  our  present  knowledge,  it  is  but  the- 
ory on  either  side. 


EXPLANATION  OF  PLATES. 
PLATE  1. 

[All  the  figures  on  this  plate  are  from  original  drawings  by  Prof.  J.  Wyman.] 

Fig.  1.  Brain,  nerves  and  organ  of  hearing  of  Amblyopsis  spdceus;  enlarged;  <t,  olfac- 
tory lobes  and  nerves;  6,  cerebral  lobes;  c,  optic  lobes;  d,  cerebellum;  e, 
organ  of  hearing,  showing  the  semicircular  canals,  with  the  otolite  repre- 
sented in  place  by  the  dotted  lines;  /,  medulla  oblongata;  g,  optic  nerves 
and  eye  species. 

Fio.  2.    Otolito.  enlarged. 

Fio.  3.  Eye,  magnified  (natural  size  one-sixteenth  of  an  inch  in  length) ;  a,  optic  nerve ; 
6,  sclerotic  membrane;  c,  layer  of  colorless  cells;  d,  layer  of  pigment  cells 
(iris?);  c,  lens. 

Fio.  4.    Lens,  enlarged  and  showing  the  cells. 

Fig.  5.  Eye,  enlarged,  showing  the  muscular  bands,  a,  a,  a,  a/  fc,  the  lens  pressed  out 
of  place ;  c,  the  optic  nerve. 

Fio.  fl.  Top  of  head,  showing  the  canals  under  the  skin,  of  the  natural  size.  The  two 
black  dots  and  lines  indicate  the  eyes  and  optic  nerves  in  position. 

Fig.  7.    Top  of  head,  showing  the  arrangement  of  the  ridges  of  papillae.    Natural  size. 

Pio.  8.    One  of  the  ridges  of  papillfe  from  the  head,  magnified. 

Fig.  9.  Three  of  the  papilla;  from  the  ridge,  still  more  magnified,  showing  the  cup- 
shaped  summit  and  projecting  filament. 

Fig.  10.  A  portion  of  the  ridge  magnified,  and  treated  with  acid,  to  show  the  aiTange- 
ment  of  the  nervous  plexus  supplying  the  papillse  with  nerve  filaments  A'om 
a  branch  (a)  of  the  fifth  pair. 

Fig.  II.  Epithelial  cells  fVom  the  head. 

Fig.  12.  Epithelial  cells  ftom  the  body. 

Fig.  13.  A  fish  with  eyes,  found  in  the  stomach  of  an  Amblyopsis. 
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PLATE  2. 
Fia.  1.      Ambltopsis  spelaus  DcKay.    Natural  size. 

la.    Stomach  and  pyloric  appendages.    Twice  natural  size. 
1 6.    Scale,  magniHed. 

1  c.    Abdominal  cavity,  showing  position  of  stomach  and  single  ovary.    Natural 

size. 
Fig.  3.      Cholooaster  cornutus  jVgassiz.    Natural  size. 
3  a.    Stomach  and  pyloric  appendages.    Twice  natural  size. 
2b.    Scale,  magnified. 

2  c.    Abdominal  cavity,  showing  stomach  and  single  ovary  behind  the  stomach . 

Twice  •natural  size. 
Fio.  3.      TrPHLiCHTHTS  SUBTERRAKEUS  Girard.    Natural  size. 
8  a.    Stomach  and  pyloric  appendages.    Twice  natural  size 

3  b.    Scale,  magnified 

Fio.  4.      Cholooaster  Aoassizii  Putnam.    Natural  size. 

ia.    Stomach  and  pyloric  appendages.    Twice  natural  size. 

46.  Scale,  magnified. 
The  scales  figured  on  the  plate  are  all  fVom  the  second  or  third  row  under  the  dorsal 
fin.  4  6  is  represented  with  the  posterior  margin  d<ncn,  all  the  others  are  represented 
with  the  posterior  margin  on  the  left.  The  natural  size  of  the  scales  is  given  by  the 
minute  outline  at  the  left  of  the  figures  above  each  scale;  4  6  is  so  small  that  the  natural 
size  can  hardly  be  represented  by  tho  black  dot. 


NOTE  TO  ARTICLE  IN  DECEMBER  XrHBER,  BT  A.  8.  PACKARD,  JR. 

Since  my, article  was  printed,  Prof.  Cope's  article  entitled  "Life  in  the  Wyan- 
dotte Cave''  has  appeared  in  the  "Annals  and  Magazine  of  Natural  History"  (Lon- 
don) for  November.  He  enumerates  the  following  articulates  as  inhabitants  of  this 
cave;  ^^ AnophtJtalmus  Tellkampfliy  and  another  species;  two  species  of  Staphylinldae ; 
Raphidophora;  two  species  of  fiies;  an  Aranea-like  and  Opilio-like  spider;  a  species  of 
Pseudotremia ;  Cambarus  pellucidus,  an  unknown  aquatic  Crustacean  with  external 
egg  pouches,  and  a  Lemsean  (crustacean)  parasitic  on  the  blind  fish.  Of  these  one 
beetle  (Anophthalmus),  the  cricket  (Raphidophora),  a  fiy,  the  Opilio-like  siudcr,  the  cen- 
tipede, and  the  blind  crawfish,  ara  probably  the  same  as  those  found  in  the  Mammoth 
Cave.  Two  beetles  and  two  crustaceans  are  certainly  diff'erent  iVom  tliose  of  the 
latter,  and  the  centipedes  are  much  more  numerous.  The  Gammaroid  cnietacean 
found  in  the  waters  of  the  Mammoth  Cave,  and  which  is,  no  doubt  in  part,  the  food  of 
the  blind  fish,  we  did  not  find;  but  some  such  species  no  doubt  exists,  as  we  found  an 
abundance  of  a  lively  little  tetradecapod  crustaceau  near  the  mouth  of  a  cave  close  by.*' 


A  NEW  ERECTING  ARRANGEMENT,   ESPECIALLY 

DESIGNED   FOR  USE  WITH  BINOCULAR 

MICROSCOPES. 


BT    R.    H.    WARD,   M.D. 


For  dissecting  and  other  manipulations  under  magnifying  pow- 
ers, the  simple  microscope  is  awkward  and  unsatisfactory,  and 
has  been  made  to  serve  as  a  binocular  only  with  low  powers  ;  but 
the  superb  field  of  the  compound  microscope  has  been  compara- 
tively little  used  for  these  purposes  because  few  persons  can  work 
to  advantage  under  an  inverting  arrangement,  the  erectors  usually 
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furnished  are  not  good,  and  the  use,  otherwise  satisfactory,  of  a 
good  objective  as  an  erector  has  not  as  yet  afforded  the  advantage 
of  binocular  vision.  The  simple  expedient  now  proposed  is  de- 
signed to  increase  the  usefulness  of  the  stereoscopic  binoculars  in 
ordinary  use  by  rendering  them  easily  available  for  purposes  which 
require  an  erect  image. 

Last  summer  I  proposed,  at  the  Indianapolis  meeting  of  the 
American  Association,  to  place,  for  certain  purposes,  an  erecting 
objective  below  instead  of  above  the  regular  objective  of  the  micro- 
scope. Then,  of  course,  the  regular  objective  becomes  the  erector, 
and  the  accessory  one  below  acts  as  the  objective.  This  simple 
expedient,  applied  to  Wenham's  or  other  non-erecting  binoculars, 
leaves  little  to  be  desired  for  the  purposes  of  a  dissecting  micro- 
scope. As  a  simple  contrivance,  the  lenses  of  a  one-and-a-half 
or  two-inch  objective  (preferably  a  solid  or  single-combination 
one)  may  be  packed  or  screwed  into  the  upper  end  of  an  adap- 
ter which  when  screwed  into  the  nose-piece  of  the  microscope  car- 
ries them  up  close  to  the  binocular  prism,  and  into  the  lower  end 
of  which,  lengthened  more  or  less  by  two  or  three  adapters  of 
various  lengths,  the  object  glass  may  be  screwed.  A  more  ele- 
gant but  scarcely  more  satisfactory  arrangement  is  an  adapter 
with  sliding-tube  adjustment  which  varies  to  the  extent  of  an  inch 
or  more  the  distance  between  the  erector  and  objective.  Differ- 
ent powers  and  distances  will  of  course  be  used  according  to  the 
wants  of  different  observers.  The  combination  which  has  proved 
most  convenient  in  my  hands  consists  of  a  two-inch  erecting  lens 
close  to  the  binocular  prism,  and  a  two-thirds  objective  at  a  dis- 
tance, measured  to  its  lowest  end,  of  from  three  to  four  and  a  quar- 
ter inches  below  the  erector ;  giving  powers  often  to  fift}'  diameters, 
and  requiring  a  working  distance  between  the  stage  and  the  bi- 
nocular prism  of  four  and  one-half  to  five  inches,  which  is  quite 
practicable  with  large  stands.  A  shorter  working  distance  may 
be  gained  at  a  slight  disadvantage.  With  a  two-inch  erector  and 
four-tenths  inch  objective,  powers  of  eight  to  fifty  diameters  can 
be  secured  without  removing  the  binocular  prism  more  than  four 
inches  from  the  stage  ;  and  with  a  one-inch  erector  and  two-thirds 
inch  objective  a  power  of  forty  diameters  is  obtained  with  the 
binocular  prism  three  and  three-fourths  inches  fVom  the  stage. 
When,  however,  sufficient  working  distance  cannot  be  obtained,  the 
object  may  sometimes  be  placed  upon  the  substage,  or,  oftener, 
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the  substage  removed  and  the  body  racked  down  so  as  to  focns 
through  the  empty  stage  upon  the  table,  a  block  or  box,  or  an  ex- 
temporized stage  occupying  the  usual  position  of  the  mirror  and 
illuminated  by  the  mirror  after  the  method  suggested  by  Mr. 
James  Smith.  In  this  case  it  is  desirable  to  increase  the  working 
distance  between  the  prism  and  the  object  by  varying  the  lenses 
employed.  Thus  a  one-and-a-half-inch  objective  at  from  three 
and  three-fourths  to  five  and  three-fourths  inches  from  the  erector 
will  give  powers  of  six  to  fifty  diameters  and  working  distance 
from  prism  of  seven  to  ten  inches.  The  erector  may  also  be  re- 
moved an  inch  or  more  from  the  prism.  When  this  latter  arrange- 
ment is  to  be  used  exclusivel}',  placing  the  object  at  from  eight 
to  ten  or  twelve  inches  from  the  prism,  as  in  many  students'  mi- 
croscopes, the  apparatus  is  further  simplified  by  screwing  a  two- 
inch  objective  into  the  nose-piece  in  its  usual  position,  as  an  erec- 
tor, and  screwing  or  sliding  over  it  an  adapter  carrying  a-one-and- 
a-half  or  two-inch  objective  fVom  four  to  six  inches  lower  down 
Some  contrivance  is  required  to  illuminate  transparent  objects  un- 
der the  lower  powers  ;  but  opake  and  translucent  objects  on  a  black 
ground  can  be  dissected  and  manipulated  with  great  facility. 

The  same  erecting  arrangement  can  be  used  in  connection 
with  monocular  microscopes  that  have  no  draw-tube  and  therefore 
cannot  use  an  erector  in  the  usual  position.  It  may  also  be  used 
as  a  means  of  working  Wenham's  and  other  binoculars,  with 
high  powers.  With  powers  of  ^ve  hundred  or  one  thousand  di- 
ameters, however,  it  is  still  difficult  to  obtain  good  definition  or  to 
fully  light  both  fields. 


THE  RATTLESNAKE  AND   NATURAL    SELECTION. 

BY   PROF.    N.    S.    SHALER. 

For  some  years  I  have  been  teaching  that  the  tail  appendage  of 
the  rattlesnake  was  not  to  be  explained  on  the  doctrine  of  natural 
selection,  inasmuch  as  it  could  contribute  in  no  way  to  the  advan- 
tage of  the  animal.  It  seemed  to  me  quite  clear  that  it  was  rather 
calculat  d  to  hinder  than  to  help  the  creature  in  the  race  of  life 
by  warning  its  prey  of  its  presence.     Nor  did  it  seem  easy  to  ac- 
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coant  for  its  existence  by  supposing  that  it  was  used  as  a  sex- 
ual call  and  had  been  brought  up  by  natural  or  sexual  selection 
for  some  such  office.  The  burrowing  habits  of  the  serpents  would 
seem  to  make  sexual  calls  almost  unnecessary  and  there  is  no  evi- 
dence to  make  a  reasonable  basis  for  belief  that  rattlesnakes 
exercise  any  such  choice  in  pairing  as  would  lead  to  the  develop- 
ment of  this  very  singular  appendage.  Last  summer,  however,  I 
had  a  long  desired  opportunity  of  examining  a  little  into  the 
habits  of  the  rattlesnake  and  obtained  some  results  which  have 
served  to  shake  my  confidence  in  the  opinions  I  had  held  as  to  the 
usefulness  of  his  rattle.  The  observations  are,  as  it  will  be  seen, 
rather  insufficient  for  a  determination  of  the  points  in  question, 
but  it  may  be  long  before  I  am  able  to  add  to  them,  so  I  give 
them  now  hoping  that  some  one  with  better  opportunities  for 
studying  the  ways  of  this  interesting  creature  may  either  confirm 
my  opinion  or  refute  it. 

The  first  and  only  living  and  active  rattlesnake  which  I  met  on 
a  carriage  journey  of  some  months'  duration  made  during  the  past 
summer  through  that  part  of  the  Appalachian  chain  where  these 
serpents  most  abound  was  in  the  middle  of  a  road  near  the  Kishi- 
coquillas  Valley,  Pennsylvania.  As  the  sound  of  my  carriage 
disturbed  the  surly  fellow  in  his  pleasant  basking  place  in  the 
dusty  way,  he  begun  to  sound  his  warning  when  we  were  over  a 
hundred  feet  from  him.  Although  quite  accustomed  to  the  sound, 
having  had  specimens  captive  for  months  at  a  time,  I  mistook  it 
for  that  made  by  our  "  locust,"  the  Cicada  rimosa  Say,  nor  did  I 
perceive  the  error  until  my  companion,  Mr.  A.  R.  Crandall,  called 
my  attention  to  the  serpent  when  we  were  within  forty  feet  of  it. 
My  wife  and  child,  a  little  girl  of  eight  years,  who  were  in  the 
carriage  also  mistook  the  noise  for  that  made  by  the  Cicada,  which 
was  abundantly  familiar  as  it  had  been  for  a  long  time  the 
most  accustomed  sound  heard  while  we  were  travelling  through  the 
wooded  mountain  country. 

I  have  found  that  the  note  of  the  rattlesnake  is  recognized 
by  many  persons  as  indistinguishable  from  the  sound  made  by  the 
Cicada.  Professor  Brewer,  whose  long  experience  in  the  service  of 
the  California  Geological  Survey  gave  him  quite  unrivalled  op- 
portunities for  becoming  familiar  with  the  sound  made  by  this 
reptile,  tells  me  that  he  was  on  one  occasion  at  least  in  great  dan- 
ger of  being  bitten  by  one  of  these  animals  on  account  of  having 
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supposed  that  its  persistent  rattle  was  only  the  whining  of  a  locust. 
The  range  in  pitch  in  the  rattling  sound  of  the  snake  is  quite 
great ;  it  is  even  diflScult  to  understand  how  sharp  it  can  be  from  a 
study  of  the  sound  made  by  the  animals  tamed  by  captivity,  but 
at  the  same  time  the  note  of  the  locust  is  also  very  variable  so 
that  one  is  not  able  to  discriminate  by  this  means.  The  reader 
will  doubtless  have  caught  the  main  point  towards  which  these 
facts  so  plainly  tend,  namely,  that  the  imitation  of  the  note  of  the  lo- 
cust may  possibly  be  of  high  value  to  the  rattlesnake.  The  Ci- 
cada furnishes  the  most  satisfactory  mouthful  to  many  of  our  birds. 
Almost  every  observer  of  the  life  of  our  woods  and  fields,  has  seen 
a  bird  spying  around  a  branch  whence  came  the  whirring  of  a  lo- 
cust ;  suddenly  there  would  be  an  end  of  the  monotonous  sound, 
and  a  moment  after  the  bird  would  be  seen,  beating  the  wings  off 
the  insect  by  pounding  it  gainst  the  ground.  It  is  quite  evi- 
dent that  any  animal  which  preyed  upon  birds  would  gain  a  decided 
advantage  from  being  able  to  imitate  the  sound  made  by  the  crea- 
tures on  which  the  birds  fed,  so  that  we  can  well  imagine  that  those 
snakes  endowed  with  the  power  of  attracting  birds  would  be  the 
best  fed  and  multiply  the  most  rapidly.  From  this  point  of  view 
we  can  also  understand  how  it  is  that  birds  have  been  seen  flut- 
tering around  a  rattlesnake  without  calling  into  play  the  unrea- 
sonable agency  of  fascination ;  the  bird  in  this  case  being  in  search 
of  his  food  and  decoyed  into  the  range  of  the  serpent's  spring.* 
It  is  a  well  known  fact  that  birds,  even  those  which  have  the  best 
determined  notes,  are  easily  misled  by  sounds  which  approach, 
even  though  imperfectly,  the  calls  of  their  species  or  the  sounds 
of  their  prey,  so  that  the  imperfections  in  the  note  of  a  rat- 
tlesnake when  considered  as  an  imitation  of  the  Cicada  cannot 
count  much  as  an  argument  against  this  view. 

If  this  view  be  correct,  then  we  must  regard  the  rattle  of  the 
rattlesnake  as  a  useful  appendage,  and  not  an  instrument  calcu- 
lated to  do  it  injury  by  warning  its  prey  of  its  presence-t    But  it 

*  I  had  an  opportnnity,  recently,  of  seeing  a  living  Cobra  dl  Capello  in  a  state  of  ex- 
citement. The  first  impression  was  bow  entirely  unlike  any  other  serpent  it  was.  The 
broad,  flat  banner-shaped  neck  upon  the  slender  staff  of  the  body  would  readily  lead 
one  to  suppose  that  it  was  something  very  different  from  a  snake.  I  can  readily  imag- 
ine that  animals  which  had  learned,  by  selection  or  otherwise,  to  shun  creatures  shaped 
like  serpents,  would  be  easily  misled  by  the  strange  shape  of  the  cobra  and  £ail  to  avoid 
it  or  even  be  attracted  towards  it  by  the  curiosity  which  animals  often  show  to  see 
closely  or  even  smell  any  strange  object. 

t  Rattlesnakes  of  the  genus  Crotalophorus  make  little  or  no  noise  with  the  imperfect 


Digitized  by 


Googh 


THE   RATTLESNAKE  AND    NATURAL   SELECTION.  35 

is  by  no  means  so  easy,  even  if  we  allow  all  that  can  be  claimed  for 
natural  selection,  to  account  for  the  development  of  this  ap- 
pendage. The  following  seems  to  me  the  most  satisfactory  con- 
ception of  its  evolution,  looking  at  the  matter  from  Mr.  Darwin's 
point  of  view.  It  is  a  fact  well  known,  doubtless,  to  those  who 
have  observed  serpents,  though  I  find  no  mention  of  it  in  the 
works  I  have  consulted,  that  many  serpents,  when  in  a  state  of 
excitement  vibrate  the  end  of  their  tail  just  as  the  rattlesnake 
does.*  This  movement  is  likely  enough  the  same  in  character  as 
that  which  occurs  in  the  hinder  part  of  the  spinal  column 
among  higher  animals  under  excitement.  The  wagging  of  the 
dog's  tail  is  a  rhythmical  movement  of  essentially  the  same 
character  as  the  movement  of  the  rattlesnake.  Taking  the  same 
line  of  ai^ument  as  that  adopted  by  Mr.  Darwin  with  regard  to 
the  monthly  phenomena  observable  among  the  mammalia,  it  could 
be  claimed  that  the  tendency  to  move  the  tail  was  explicable  on 
the  following  grounds.  During  more  than  half  the  lifetime  of  the 
group  of  vertebrates,  from  the  point  of  their  presumed  origin  at 
the  close  of  the  Silurian  down  to  the  present  day,  the  caudal  por- 
tion of  the  body  was  used  as  the  propelling  agent.  Fishes,  with 
slight  exceptions,  propel  themselves  by  a  reciprocating  movement 
of  the  tail.  All  conditions  of  excitement  at  once  manifest  them- 
selves in  the  violent  movement  of  this  part  of  the  body.  Whether 
in  flight  or  chase  or  under  the  influence  of  sexual  excitement,  this 
movement  is  the  important  element  of  success.  It  is  by  no  means 
surprising  that  the  motion  which  was  for  ages  the  point  which  natu- 
ral selection  operated  most  intensely,  for  those  forms  which  had 
the  capacity  for  making  this  alternate  movement  of  the  tail  with 
the  greatest  rapidity  would  be  most  successful  in  flight  or  chase, 
should  have  survived  its  usefulness  and  remained  as  a  mere  feature 
of  expression  in  most  of  our  animals.     It  may  be  remarked  in 

rattles  of  ttie  taU.  In  this  genus,  therefore,  there  coold  have  been  no  advantage  derived 
ttom  imitation.  It  may  be  said,  however,  that  the  rattles  which  have  little  Amctional 
value  in  this  genus,  if  making  a  sound  be  their  real  fhnction,  are  even  more  irregular  in 
number  and  shape  than  in  the  Crotalus.  The  truth  probably  is  that  there  is  an  inherent 
tendency  to  form  rattles  in  this  group  of  serpents  and  these  structures  are  seized  upon 
by  natural  selection  and  made  ftmctional. 

*  Since  the  above  matter  was  put  in  type,  I  have  learned  that  Prof.  .TeifHes  Wyman 
made  a  communication  to  the  Boston  Society  of  Natural  History,  concerning  the  occur- 
rence of  this  movement  in  the  tails  of  snakes  other  than  the  rattlesnake,  some  two  or 
three  years  ago.  I  have  foiled  to  And  any  notice  of  the  communication  in  the  Proceed- 
ings of  the  Society,  though  there  can  be  no  doubt  that  this  eminen.  naturalist  should 
be  credited  with  the  priority  on  this  point. 
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passing  that  the  obstinate  survival  of  the  tail  among  the  verte- 
brates may  be  accounted  for  by  the  intense  bodily  inertia,  if  we 
may  so  call  it,  which  causes  the  energy  of  survival  of  useless 
structures  to  be  proportionate  to  the  length  of  time  which  they 
have  been  of  use  to  the  groups  to  which  they  belong.  It  is  natural 
enough  that  a  part  of  the  body  situated  at  one  of  the  regions  of 
manifold  relations  as  the  tail  is,  and  unappropriated  to  any  spe- 
cial function,  should  be  put  to  use  in  various  ways,  as  a  prehensile 
instrument  by  some  monkeys  and  other  animals,  or  a  building  tool 
by  the  beavers,  as  a  fly-brush  by  many  others,  etc. 

Mr.  Herbert  Spencer  has  already  suggested  that  the  wagging  of 
the  dog's  tail  and  similar  movements  of  that  appendage  is  in  fact  an 
escape  of  nervous  force  restrained  from  other  modes  of  expression 
at  the  moment.  Looking  at  the  matter  from  this  point  of  view, 
which  is  doubtless  quite  satisfactory,  we  may  reconcile  it  perfectly 
with  the  views  which  have  just  been  presented  by  supposing  that 
the  ancient  an^  no  longer  functional  channel  of  escape  for  nervous 
force,  the  tail,  has  remained  the  way  of  outlet  for  the  suppressed 
energy  of  the  animal.  The  older  the  channel  the  less  easy  it  is 
to  close  it  either  by  volition  or  by  natural  selection. 

Be  the  cause  of  the  persistence  of  the  tail  and  its  movement 
what  it  may,  we  are  still  justified  in  assuming  as  the  starting 
point,  that  the  progenitor  of  the  rattlesnake  had  the  alternating 
motion  of  the  tail  common  among  snakes.  It  is  the  opinion  of 
some  herpetologists  that  the  rattles  are  the  remains  of  the  skins 
successively  shed  by  the  animal.  The  rate  of  development  of  the 
rattles,  together  with  the  fact  that  the  skins  of  some  serpents  are 
more  imperfectly  detached  from  the  region  about  the  tail  than  at 
other  parts  of  the  body,  makes  this  view  very  probable.  Let  us 
suppose  that  we  had  a  group  of  poison-fanged  serpents,  acciden- 
tally tending  to  keep  the  tail  skin  in  the  peculiar  fashion  of  rattle- 
snakes and  that  in  some  of  these  it  was  persistent  enough  to  make 
the  whirring  sound  of  the  Cicada  when  the  tail  was  rapidly  moved 
under  excitement.  These  would  survive  and  breed  the  most  surely 
and  so  that  feature  would  become  hereditary.  The  great  variabil- 
ity in  the  number  of  rattles  in  the  different  forms  of  rattlesnakes 
and  the  late  time  of  their  development,  even  among  those  which 
differ  in  no  other  regard,  would  seem  to  indicate  that  this  structure 
has  not  yet  been  firmly  fixed  by  long  inheritance. 

The  reader  will  please  not  suppose  that  because  I  have  boldly 
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followed  the  lead  of  the  most  advanced  of  the  champions  of  nat- 
ural selection  that  I  am  convinced  of  its  sufficiency  as  an  expla- 
nation of  the  great  diversities  which  exist  among  animals  or  of 
its  being  sufficient  basis  for  an  explanation  of  the  snake's  rattle. 
But  having  been  driven  step  by  step  from  a  decided  opposition  of 
the  whole  theory  and  compelled  to  accept  it  as  a  vera  causa^  though 
I  think  one  much  more  limited  in  its  action  among  animals  than 
Mr.  Darwin  believes,  I  feel  it  to  be  my  duty  to  examine  every  one 
of  those  points  upon  which  I  have  relied  for  evidence  against  it. 
It  must  be  confessed  that  the  case  of  the  rattlesnake  seems  to 
me  no  longer  the  bar  to  the  acceptance  of  the  theory  it  once  did. 


REVIEWS   AlSm   BOOK  NOTICES. 

Norwegian  Zoology.  ♦  —  The  thoroughness  and  zeal  shown  by 
the  Scandinavian  naturalists  in  working  up  minutely  the  fauna  of 
their  shores  is  remarkable.  While  the  land  animals  and  plants 
of  the  country  of  Linnaeus  and  Fabricius  have  been  most  zealously 
described,  of  late  years  no  region  has  been  so  thoroughly  explored 
with  the  dredge  and  net  as  the  coast  of  Denmark,  Norway  and 
Sweden.  We  are  also  indebted  for  nearly  all  our  most  accurate 
knowledge  of  the  natural  history  of  Greenland,  Iceland  and  Spitz- 
bergen  to  the  hardy  and  adventurous  sons  of  the  Norsemen,  who 
first  visited  those  islands  for  discovery  and  conquest.  And  it  is  a 
fact  that  in  those  countries  where  the  land  is  most  barren  in  or- 
ganized life,  the  most  valuable  knowledge  of  biology  has  been 
acquired.  With  a  few  exceptions  no  one  has  done  more  to  ad- 
vance zoology  in  the  highest  sense  than  Professor  Michael  Sars. 
The  marine  zoologists  of  our  own  country  owe  him  a  peculiar  debt 
of  gratitude,  for  his  writings  have  been  a  constant  source  of  infor- 
mation, and  better  still  a  stimulus  to  do  more  thorough  and  last- 
ing work. 

The  present  memoir  consists  of  detailed  and  beautifully  illus- 
trated descriptions  of  new  additions  to  the  marine  fauna  of  the 
bay  of  Christiania.     The  figures  have  been  drawn  by  Dr.  G.  O. 

•Bldrng  til  Kundskab  om  Christianiafjordens  Fauna.  II.  Af  Michasl  Sara.  (Pre- 
pared ft-om  his  manuscript  by  his  son,  G.  O.  Sars.)  Christiania,  1870.  8vo.  pp.  114, 
with  six  plates. 
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Sars,  one  of  the  most  eminent  of  the  younger  European  zoolo- 
gists, and  a  zoological  artist  of  unusual  skill. 

The  chief  interest  of  the  book  is  in  the  accounts  and  figures  of  the 
curious  cinistacean  parasites  found  living  on  worms.  These  are 
degraded  water  fleas  (Copepoda),  like  the  Lemseans  found  living 
on  the  gills  of  fishes.  The  Danish  naturalist  Kroyer,  recently  de- 
ceased, was  the  first,  we  believe,  to  discover  one  of  these  parasites 
on  a  worm  (Polynoe).  Keferstein,  a  German  naturalist,  after- 
wards detected  several  similar  forms,  and  more  recently  Steen- 
strup,  Claparede  and  others  have  found  a  considerable  number  on 
different  worms.  These  discoveries  form  a  new  chapter  in  the  in- 
tricate subject  of  parasitism,  and  open  up  new  relations  in  the 
study  of  biology. 

New  Galapagos  Birds.* — During  the  course  of  seven  years* 
explorations  in  the  greater  part  of  Central  America,  the  Cordil- 
leras of  the  Andes  in  Columbia,  Ecuador  and  Peru,  Dr.  Habel 
found  time  to  visit  the  Chinca  and  Galapagos  Islands.  While  he 
paid  particular  attention  to  the  natural  and  physical  history  of 
these  regions,  he  did  not  neglect  the  ethnology  and  meteorology 
of  the  countries  he  visited.  He  has  returned  with  large  collec- 
tions stored  up  in  New  York,  and  we  trust  he  may  get  time  to 
arrange  and  publish  the  results  of  his  travels.  Meanwhile  the 
birds  of  the  Galapagos  Islands  have  been  identified,  and  in  this 
article,  a  list  of  thirtj'-seven  species  of  birds  collected  by  him  is 
given,  with  illustrated  descriptions  of  seven  new  species.  The 
authors  state  that  they  "are  preparing  for  publication  a  memoir 
on  the  avifauna  of  this  group  of  islands,  in  which  [they]  propose 
to  embrace  what  has  previously  been  recorded  on  this  subject,  as 
well  as  the  results  of  Dr.  Habel's  arduous  investigations." 

Recent  British  Ostracodes.! — Whoever  attempts  the  diflScult 
and  wearisome  task  of  studying  and  describing  the  numerous 
shelled  entomostraca  which  swarm  in  our  pools,  ponds  and  streams, 
and  also  in  the  sea,  will  find  the  occasional  papers  of  Mr.  Brady 
invaluable,  while  the  present  is  a  work  ranking  with  the  elaborate 


*  Character  of  new  species  of  birds  collected  by  Dr.  Habel  in  the  Galapagos  Islands. 
By  P.  L.  Slater  and  O.  Salvin.  (From  the  Proceedings  of  the  Zoological  Society  of  Lon- 
don.)    May,  1870.    8vo.  pp.  6,  with  cuts. 

f  A  Monograph  of  the  Recent  British  Ostracoda.  By  George  S.  Brady.  (From  the 
Transactions  of  the  Linnaean  Society,  vol.  xxvi.  (no  date)  4to.  pp.  142,  with  18  plates. 
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volume  of  Baird,  and  the  more  thorough  memoirs  of  Lilljeborg, 
Fischer,  Zenker,  Claus,  Sara,  and  others.  The  classification  is 
that  proposed  by  G.  O.  Sars,  son  of  the  distinguished  Norwegian 
zoologist.  Prof.  Michael  Sars,  in  his  "  Oversigt  af  Norges  marine 
Ostracoder  "  published  in  1865.  The  Ostracoda  are  represented  by 
the  little  two  shelled  water  fleas,  about  half  a  line  or  less  in 
length,  which  swim  over  the  bottom  or  creep  over  submerged 
plants.  As  remarked  by  the  author,  "  the  geographical  and  bathy- 
metrical  distribution  of  the  Ostracoda  is  a  matter  of  the  greatest 
interest  as  illustrating  the  probable  condition  under  which  the  va- 
rious fossiliferous  strata  have  been  deposited."  We  might  also  add 
that  the  Ostracoda  are  found  in  the  lowest  fossiliferous  strata,  in 
company  with  the  Trilobites  and  Nebaliads.  So  that  a  profound 
knowledge  of  the  living  species  is  absolutely  necessary  for  the 
correct  appreciation  of  some  of  the  earliest  traces  of  life  on  our 
globe. 

The  American  Entomologist. —  I  regret  to  state  contrary  to 
announcement  a  year  ago,  that  this  magazine  will  not  be  contin- 
ued during  the  coming  year.  The  cost  of  publishing  a  paper  so 
profusely  illustrated  with  original  figures  is  great,  and  the  pub- 
lishers, Messrs.  R.  P.  Studley  and  Co.,  have  lately  concluded 
to  discontinue  it,  as  they  have  not  met  with  sufficient  financial  en- 
couragement. I  have,  however,  since  they  so  decided,  purchased 
from  them  all  the  illustrations,  and  all  interest  in  the  magazine, 
and  hope  at  no  very  distant  day  to  recommence  its  publication  my- 
self. Meanwhile'  I  take  this  means  of  thanking  the  many  sub- 
scribers who,  during  the  year,  have  sent  in  expressions  of  encour- 
agement and  appreciation,  or  who  have  signified  their  intention  of 
renewing  subscription.  I  shall  ever  be  glad  to  hear  from  them  on 
entomological  subjects,  and  to  render  them  what  little  service 
lies  in  my  power. — C.  V.  Riley,  St.  Louis^  Mo.^  December  10, 1871. 

BOTANY. 

Dismissal  op  the  Late  Botanist  of  the  Department  of 
Agriculture. — Editors  American  Naturalist,  Dear  Sirs: — I 
have  to  request  that  you  will  place  before  the  readers  of  the 
American  Naturalist  the  correspondence  herein  enclosed. 

Dr.  Parry  was  thought  to  have  performed  the  duties  of  Bot- 
anist to  the  Department  of  Agriculture  to  the  entire  satisfaction 
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of  the  previous  Commissioner.  His  extraordinarily  abrupt  dis- 
missal upon  the  incoming  of  the  present  Commissioner,  following 
a  course  of  vexatious  treatment  to  which,  he  states,  he  was  sub- 
jected by  his  Chief  Clerk,  does  not  seem  calculated  to  win  the 
confidence  of  scientific  men  in  the  present  administration  of  a 
department  in  which  they  naturally  feel  much  interest. 

Very  respectfully  yours, 

Asa  Gray. 


Department  of  Agriculture, 
Washington^  D,  C,  September  27,  1871 


.1 


Hon.  F.  Watts,  Commissioner  of  Agriculture. 

Sir  :— In  order  to  enable  me  to  comply  strictly  with  the  regulations  of 
this  Department  in  regard  to  ordinary  correspondence  in  connexion  with 
my  official  duties  as  botanist,  I  respectfully  ask  to  be  furnisiied  with 
written  instructions  on  the  following  points.  1st.  Should  letters  ad- 
dressed to  me  personally,  as  botanist  of  tlie  department,  imparting  or  re- 
questing information  on  botanical  subjt  cts,  be  answered  and  signed  by 
me  personally  as  botanist,  or  in  the  name  of  the  Commissioner?  2d.  In 
sending  botanical  specimens  to  be  named,  or  in  returning  such  as  Iiave 
been  sent  to  me  to  name,  should  the  accompanying  letter  be  signed  by 
myself  as  botanist  or  by  the  Commissioner? 

Having  heretofore  exercised  my  own  discretion  in  this  matter,  with 
due  regard  to  the  scientific  interests  of  the  department  and  to  facilitate 
the  business  of  my  division,  I  desire  to  avoid  any  future  misunderstand- 
ing by  receiving  definite  written  instructions  on  these  points  for  my  guid- 
ance. Respectfully  yours, 

C.  C.  Parry,  Botanist  Agr.  Dpt. 

Department  of  Agriculture,        i 
Washington,  D.  C,  September  27,  1871.  ) 
C.  C.  Parry,  Esq.,  Washington,  D.  C. 

Sir:  — Your  services  as  botanist  of  this  Department  will  not  be  re- 
quired after  this  date. 

I  am  respectfully, 

Frederick  Watts,  Commissioner. 

Department  of  Agriculture,        i 
Washington,  D.  C,  September  27,  1871.  ) 

Hon.  Frederick  Watts,  Commissioner  of  Agriculture. 

Sir  : —  I  have  the  honor  to  acknowledge  your  letter  of  tlils  date  Inform- 
ing me  that  my  **  services  as  botanist  of  this  Department  will  not  be  re- 
quired after  this  date,"  for  which  I  sincerely  thank  you. 

I  respectfully  request  that  yoti  will  designate  some  person  from  the  de- 
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partment  to-morrow  to  be  with  me  in  selecting  ray  private  property, 
books,  etc.,  from  that  belonging  to  the  Department. 

Respectfully  yours, 

C.  C.  Parry,  Botanist  Agr.  Dept. 

To  the  Honorable  Judge  Watts, 

U»  S.  Commissioner  of  Agriculture y  Washington. 
The  undersigned,  botanists,  well  acquainted  with  Dr.  C.  C.  Parry,  and 
having  a  high  opinion  of  his  ability,  industry,  entire  probity  and  honora- 
ble character,  as  well  as  of  his  peculiar  qualifications  for  the  position, 
acting  upon  their  view  of  the  best  interests  of  the  science  they  repre- 
sent, and  sincerely  believing  that  his  dismissal  must  have  taken  place  un- 
der some  misapprehension,  hereby  respcctftilly  solicit  that  the  Commis- 
sioner would  take  into  consideration  the  propriety  of  re-appolntlng  Dr. 
Parry  to  the  position  of  Botanist  In  the  Department  of  Agriculture. 
John  Torrey, 
Asa  Gray, 

Wm.  H.  Brewer,  Prof.  Agriculture  in  Yale  College. 
Daniel  C.  Eaton,  Prof  Botany  in  Yale  College. 
Harvard  University  Herbariumy  November  22,  1871. 
P.  S.  —  A  copy  Is  forwarded  to  Messrs.  Watson,  Engelmann,  and  Canby, 
for  their  signatures. 

Department  of  Agriculture,         \ 
Washington,  D.  C,  November  27,  1871.  J 

To  Prof  Asa  Gray. 

Dear  Sir:— Prof.  Henry  this  morning  placed  in  my  hands  the  note  of 
Profs.  Torrey,  Brewer,  Eaton  and  yourself,  asking  me  "to  consider  the 
propriety  of  reappointing  Dr.  Parry  to  the  position  of  Botanist  In  the 
Department  of  Agriculture."  The  respect  which  I  must  necessarily  have 
for  a  suggestion  coming  from  such  a  source  induces  me  carefully  to  re- 
view my  action  in  the  matter  of  Dr.  Parry's  removal ;  and  my  conclusion 
is,  that  my  own  self  respect  and  especially  the  Interests  of  this  Department, 
forbid  that  I  should  reverse  that  which  I  did  with  care  and  reflection.  I 
did  not,  to  Dr.  Parry  himself,  assign  any  reason  for  his  removal,  sim- 
ply because  he  did  not  afford  me  any  opportunity  to  do  so.  I  did  not  see 
him  afterwards,  but  I  should  add  that  It  was  quite  acceptable  to  me  that 
I  was  not  called  upon  to  assign  reasons  which  It  would  have  been  as  dis- 
agreeable to  me  to  utter  as  for  him  to  hear.  Nor  do  I  now  desire  to  say 
any  thing  about  Dr.  Parry  that  might  disparage  him  In  the  estimation  of 
his  friends. 

I  am,  most  respectfhlly,  your  ob't.  servant, 

Frederick  Watts. 

Cambridge,  Mass.,  November  30th,  1871. 
To  tfie  Hon.  Frederick  Watts,  U.  S.  Commissioner  of  Agriculture. 
Sir  :—  I  have  to  acknowledge  your  favor  of  the  27  inst.  in  reply  to  the 
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memorial  addressed  to  you  by  Professors  Torrey,  Brewer,  Eaton,  and  my- 
self. It  still  appears  to  me  that  the  friends  of  Dr.  Parry  are  entitled  to 
know  the  reason  of  his  summary  dismissal  by  you,— all  the  more  so  that 
your  letter  intimates,  without  directly  asserting,  some  moral  delinquency 
on  his  part.  I  am  still  so  confident  that  you  must  have  been  misled,  that 
I  respectfully  ask  leave  to  print  your  letter  to  me  along  with  the  memo- 
rial to  which  It  is  a  reply ;  In  case  you  still  decline  to  furnish  the  charges 
upon  which  Dr.  Parry*s  dismissal  was  grounded. 

I  am,  sir,  respectfully,  your  obedient  servant, 

Asa  Gray. 

Department  of  Agriculture,        ) 
Washington,  D,C.,  ^'ov,  8,  1871.  J 
To  Professor  Asa  Gray. 

Dear  Sir  :  —  Yours  of  the  30th  of  November  was  handed  to  me  yester- 
day by  Professor  Henry.  If  It  were  not  that  you  say  that  my  former  let- 
ter to  you  '*  Intimates  without  directly  asserting  some  moral  delinquency  " 
on  Dr.  Parry's  part,  I  would  content  myself  by  saying  that  my  judgment 
dictated  to  me  the  propriety  of  Dr.  Parry's  removal.  But  I  have  con- 
cluded to  put  you  in  possession  of  the  whole  subject. 

When  I  took  charge  of  this  Department,  my  first  duty  was  to  look  into 
and  to  understand  the  divisions  of  subjects  which  make  up  Its  whole,  the 
work  that  had  been  done,  and  the  character  and  competency  of  each  indi- 
vidual who  had  charge  of  that  work.  Among  the  divisions  was  that  of 
the  Botanist,  with  Dr.  Parry  in  charge  of  it.  My  attention  was  called  to 
the  inquiry,  how  and  to  what  extent  the  work  of  this  division  conduced 
to  the  practical  operations  of  the  Department.  I  found  that  nothing  at 
all  had  been  done  by  Dr.  Parry  beyond  his  attention  to  the  preservation 
of  the  herbarium.  This  Department  Is  designed  to  render  the  develop- 
ments and  deductions  of  science  directly  available  to  practice,  that  far- 
mers and  horticulturists  may  be  benefited  by  them.  The  principles  of 
vegetable  physiology,  their  relations  to  climate,  soils,  and  the  food  of 
plants,  and  the  diseases  of  plants,  which  are  principally  of  fungoid  origin, 
it  is  clearly  the  duty  of  a  botanist  to  Investigate.  If  possible,  he  should 
throw  some  light  upon  the  origin  and  condition  of  growth  of  the  lower 
orders  of  cryptogamlc  botany.  This  is  a  domain  Into  which  I  could  not 
discover  that  Dr.  Parry  had  ever  entered,  so  far  as  his  practical  work 
here  gave  any  indication.  The  routine  operations  of  a  mere  herbarium 
botanist  are  practically  unimportant. 

In  the  course  of  my  Investigation,  my  attention  was  also  drawn  to  let- 
ters written  by  Dr.  Parry,  which  I  deemed  objectionable  because  of  his 
mode  of  expression,  wanting  In  perspicuity  and  not  creditable  to  the  De- 
partment. These  things,  and  what  I  also  learned  that  my  predecessor 
had  signified  to  Dr.  Parry,  to  the  effect  that  his  letters  should  be  submit- 
ted to  him  and  for  his  signature  before  they  were  sent  away,  induced  me 
to  direct  my  chief  clerk  to  have  a  conversation  with  Dr.  Parry,  and  to 
•  say  to  him  that,  as  the  head  of  the  Department,  I  was  responsible  for 


Digitized  by 


Google 


BOTANY.  43 

whatever  emanated  firom  it,  and  that  all  letters  on  official  business  mast  be 
sent  open  to  me,  for  my  signature  and  frank.  I  returned  with  this  message 
a  sealed  package  for  which  my  frank  was  asked.  At  another  time  I  re- 
turned to  Dr.  Parry  by  my  chief  clerk,  a  letter  which  he  had  written  and 
which  I  did  not  think  proper  should  be  sent,  and  which  the  Doctor  pas- 
sionately tore  up  and  threw  into  the  waste  basket.  This  he  subsequently 
apologized  for  to  the  gentleman  he  had  thus  insulted.  On  the  25th  of 
September,  after  these  various  conversations  between  my  chief  clerk  and 
Dr.  Parry,  he  wrote  another  letter  addressed  to  **  My  Dear  Doctor." 
It  had  no  other  designation.  For  whom  it  was  intended,  I  did  not  learn, 
or  If  I  did  I  have  forgotten.  It  concluded,  "  yours,  *  officially, '  0.  C.  Parry.** 
I  wrote  on  this  letter,  **  This  is  not  very  intelligible  in  its  last  sentence ; 
besides,  the  Botanist  can  sign  no  official  letters.  What  his  *  official ' 
means  I  do  not  understand,  but  under  the  circumstances,  I  think  it  is  in- 
tended for  impertinence.*'  It  then  occurred  to  me  that  I  would  dismiss 
Dr.  Parry,  but  held  the  matter  under  advisement  for  two  days,  until  the 
27th  of  September,  when  I  received  a  note  ft'om  him,  in  which  he  re- 
quested me  to  fUrnlsh  him  with  tcrilten  instructions  (undei*scoring  the 
word),  and  which  contained  two  queries  respecting  letters  ftrom  the  De- 
partment. I  did  not  tliink  that  he  was  in  want  of  the  information  he 
asked  for,  and  my  answer  to  his  note  was  that  the  Department  did  not 
longer  require  his  services.  My  conviction  was  then,  and  Is  now,  that 
whatever  may  be  the  qualifications  of  Dr.  Parry  as  a  botanist,  he  was  not 
competent  creditably  to  discharge  the  duties  which  should  devolve  upon 
him  in  connection  with  this  Department,  and  therefore,  without  passion 
or  prejudice,  I  determined  to  dismiss  him. 

A  word  in  reply  to  your  suggestion  about  printing  my  letter  and  your 
memorial.    I  decline  to  be  a  party  myself  to  any  such  proceedings.    But  if 
you  will  take  the  whole  responsibility  of  It,  I  shall  never  complain  that 
you  have  violated  a  confidence  which  I  never  intended  to  impose. 
I  am,  very  respectfully, 

Frederick  Watts,  Commissioner  of  Agriculture. 

Botanic  Garden,  \ 

Cambridge^  Mass.,  December  11th,  1871.  J 

To  the  Hon.  Frederick  Watts,  U.  8,  Commissioner  of  Agriculture,  Washing- 
ton, D,  C, 

My  Dear  Sir,— I  have  to  thank  you  for  your  letter  **Nov'*  [Dec]  8th, 
in  response  to  mine  of  Nov.  30. 

You  win  permit  me  to  remark,  that  the  dismissal,  without  an  hour*s 
notice,  of  Dr.  Parry  ftrom  a  position  the  duties  of  which  he  was  thought 
to  have  performed  acceptably  to  your  predecessor,  must  of  Itself,  if  un- 
explained, cast  an  Injurious  reflection  upon  his  character  or  conduct. 
Then  your  letter  in  reply  to  the  memorial  which  solicited  his  recall,  stat- 
ing that  the  reasons  for  such  dismissal  were  of  a  nature  which  It  would 
have  been  as  disagreeable  for  you  to  utter  as  for  him  to  hear,  and  that 
you  **  do  not  now  desire  to  say  anything  about  Dr.  Parry  which  might  dls- 
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parage  him  in  the  estimation  of  his  friends," — all  this  certainly  conveyed  to 
my  mind  the  conviction  that  some  serious  delinquency  bad  been  charged. 
It  is  witli  satisfaction,  therefore,  that  I  have  read  your  letter  now  before 
me,  obligingly  written  **/to  put  [me]  In  possession  of  the  whole  subject." 
I  learn  from  it  that  the  reasons  for  Dr.  Parry's  summary  and  ignominious 
dismissal  relate  to  some  details  of  form  In  the  mode  of  conducting  offi- 
cial botanical  correspondence, — to  a  momentary  loss  of  temper  in  the 
presence  of  one  of  your  subordinates  (evinced  by  the  mode  in  which 
he  destroyed  a  letter  of  his  which  had  been  returned  to  him  to  be  can- 
celled), and  for  which  he  duly  apologized,— to  the  subscribing  of  a  let- 
ter addressed  familiarly  **My  Dear  Doctor"  [evidently  some  botanical 
correspondent]  by  the  phrase  "yours  officially,"— that  In  some  letters  you 
found  "  his  mode  of  expression  wanting  In  perspicuity  "(a  fault  Into  which 
more  practised  writers  may  sometimes  fall), — and  Anally,  that  you  did 
not  discover  in  Dr.  Parry  the  kind  or  degree  of  botanical  qualifications 
for  the  post  which  you  were  entitled  to  expect,  and  deemed  the  services 
of  **  an  herbarium  botanist "  practically  unimportant. 

As  your  letter  has  relieved  my  own  mind  from  a  painful  anxiety  upon 
this  subject.  It  may  have  the  same  effect  upon  otliers,  upon  whose  minds 
also  your  action  had  left  the  alternative  of  supposing,  either  bad  conduct 
on  the  part  of  one  hitherto  highly  esteemed,  or  of  very  hard  usage  to- 
wards lilm  (it  was  thought  through  some  misrepresentation  of  him  or 
some  misapprehension  of  yours).  I  think  It  proper  and  just,  therefore,  to 
make  use  of  the  permission  you  grant,  and  to  take  the  responsibility  of 
making  public,  in  scientific  circles,  first,  the  correspondence  between 
Dr.  Parry  and  yourself,  and  second,  that  between  ourselves. 

I  am,  very  respectfully  yours, 

Asa  Gray 

Extracts  from  Reports  of  the  Board  of  Trustees  of  the  Agri- 
cultural College  of  Pennsylvania,  made  by  the  Hon.  Frederick  Waits, 
1865,  1868 :  — examples  of  *' perspicuity,"  etc. 

"  If  science  and  learning  be  useftil  at  all,  where  can  It  tell  with  so 
potent  an  infiuence,  as  where  It  deals  with  the  operations  of  a  farm,  which 
embrace  a  great  number  of  mechanical  and  chemical  forces,  and  involve 
the  necessity  for  searching  after  philosophical  truth?" 

"The  individual  members  of  the  Board  of  Trustees,  have  labored  as- 
siduously for  several  years  to  establish  a  school,  where  an  education  may 
be  obtained  which  will  qualify  farmers*  sous  intelligently  to  pursue  their 
fathers*  business.  They  have  been  influenced  by  the  belief  that  this  ob- 
ject cannot  be  attained  at  any  of  the  literary  colleges  of  our  State ;  that 
the  knowledge  and  habits  which  they  impart  disqualify  youth  for  such 
pursuits,  and  thereby  defeat  the  object  of  the  parent,  and  add  nothing  to 
the  Interests  of  agriculture." 

"  Our  experience  teaches  us,  that  a  farmer's  son,  graduated  in  such  an 
institution,  finds  no  place,  ever  after,  in  the  domestic  circle  of  his  family : 
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he  is  actually  driven,  by  his  education,  into  the  necessity  of  resorting  to 
some  neighboring  town,  in  pursuit  of  a  learned  profession,  where  he  soon 
forms  habits  of  idleness  and  intemperance ;  and  the  result  is,  that  the 
father  not  only  loses  the  expenses  of  his  education,  but  the  son  himself." 
**  These  farms  will  all  differ  essentially  in  the  character  of  soil  and  situ- 
ation ;  and  will  be  conducted  under  the  eye  of  a  skilful  Professor  of  Agri- 
culture for  the  purpose  of  testing  and  developing  the  thousand  mysteries 
which  now  cloud  the  knowledge  of  the  farmer.  These  experiments  car- 
ried on  under  the  direction  of  a  scientittc  observer,  who  will  constantly 
keep  note  of  the  weather,  the  signs  of  the  Zodiac,  the  application  of  ma- 
nures, and  all  the  various  actual  and  supposed  influences  which  affect  the 
growth  of  plants;  and  this,  too,  at  three  different  points  of  the  State, 
and  upon  different  soils,  cannot  fall  to  produce  an  amount  of  information 
exceedingly  valuable,  and  which  could  never  be  collected  by  individual 
exertion.  Until  now  our  Institution  has  never  had  the  power  of  prose- 
cuting these  inquiries ;  but  we  now  start  upon  a  new  career  girded  about 
with  the  strength  of  sufficient  means,  and  we  hope  with  great  certainty 
to  soon  make  it  tell  upon  the  Agricultural  interests  of  the  State." 

Potatoes  Growing  Above  Ground.  —  I  send  you  herewith, 
what  appears  to  me  to  be  a  rather  uncommon  freak  of  nature.  I 
remember  an  old  ballad  which  ran  something  like  this — 

"  They  plant  potatoes  in  the  ftiU 

Over  there,  over  there, 
And  they  dig  them  tops  and  all 

Over  there,  over  there," 

but  I  never  knew  of  any  authority  for  the  potatoes  growing  on  the 
stalk  above  ground  until  I  saw  it  in  the  specimen  I  send.  There 
were  foimd  in  our  potato  field  yesterday  several  stalks  of  potatoes 
having  from  six  to  twelve  or  more  little  potatoes  on  them,  from  the 
eyes*  of  which  are  shooting  the  regular  leaves.  They  seem  in 
these  specimens  to  grow  from  the  axils,  but  in  some  other  speci- 
mens they  seem  to  be  enlargements  of  the  leaf-stem  itself. — B.  D. 
Eastman,  M.D. 

Helenium  tennifolium.  —  Specimens  of  this  plant  were  pre- 
sented by  Dr.  Foreman,  having  been  found  by  him  growing  about 
three  miles  northwest  of  Baltimore,  in  the  neighborhood  of  some 
cotton  mills.  As  it  is  a  native  of  the  extreme  southwestern 
States  of  Arkansas,  Louisiana  and  Texas,  it  is  believed  that  its 
seeds  have  been  introduced  in  cotton  bales  from  a  southern  port. 
The  plants  observed  were  few  in  number,  as  if  recentl}'  established, 
but  were  in  vigorous  growth  and  have  made  abundance  of  seeds. — 
Proceedings  Maryland  Academy  of  Sciences^  Nov.  6,  1871. 
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ZOOLOGY. 

Carboniferous  Reptiles  of  Ohio. — Prof.  Cope  made  some 
observations  before  the  Philosophical  Society  at  Philadelphia  on 
the  extinct  Batrachian  Fauna  of  the  Carboniferous  of  Linton, 
Ohio,  based  on  studies  of  materials  obtained  by  Prof.  S.  J.  New- 
berry, director  of  the  Geological  Survey  of  Ohio.  Twenty-seven 
species  had  been  discovered  up  to  the  present  time,  twentj'-three 
of  which  were  referred  to  the  following  genera.  Pelion  Wyraan, 
1 ;  Sauropleura  Cope,  3  ;  Tuditanus  Cope,  4 ;  Brachydectes  Cope, 
1 ;  Oestocephalus  Cope,  6  ;  Cocytinus  Cope ;  Molgophis  Cope,  1 ; 
Phlegethontia  Cope,  2  ;  Colosteus  Cope,  3  ;  Eury thorax  Cope,  1. 

Tuditanus,  Cocytinus  and  Phlegethontia  were  described  as  new 
genera.  The  first  represented  Dendrerpeton  Owen,  but  possessed 
thoracic  shields.  Plegethontia  embraced  slender  snake-like  forms 
without  armature,  ribs  or  limbs,  and  was  allied  to  Molgophis. 
Cocytinus  was  defined  as  a  branchiferous  animal  somewhat  resem- 
bling Necturus,  but  without  fore  limbs  and  well  ossified  vertebrae. 

Oestocephalus  was  defined  as  having  the  three  pectoral  shields, 
weak  posterior  limbs  only  present,  head  lanceolate ;  ventral  arma- 
tm*e  consisting  of  closely  packed  osseous  rods  arranged  en  chevron; 
spines  of  the  vertebrse  'an-shaped.  Three  new  species  were  des- 
cribed, one  of  which  was  the  smallest  of  fossil  Batrachia,  being 
scarcely  four  inches  long  and  represented  by  beautiful  specimens. 
Two  new  species  of  Sauropleura,  thi-ee  of  Tuditanus,  one  of 
Cocytinus,  two  of  Phlegethontia  and  one  of  Colosteus  {C.  pauci- 
radiatus)  were  added  to  the  system.  Eurythorax  subloevis  Cope 
was  a  large  form  of  four  feet  in  length  with  the  pectoral  shield 
very  broad  and  nearly  smooth. 

Pelion  and  Tuditanus  were  pointed  out  as  the  broad-headed 
types.  It  was  stated  in  conclusion  that  no  reptiles  proper  had 
been  yet  discovered  in  the  coal  measures  and  that  Sauropleura 
looked  much  like  a  Lacertilian  with  its  long  limbs,  neck,  etc.,  yet 
it  had  the  armature  of  the  belly  and  other  structures  of  the  Ba- 
trachia. This  class  has  then  forms  resembling  the  serpents  (Molgo- 
phis), lizards  (Sauropleura)  and  crocodiles  (Labyrinthodon)  among 
true  reptiles. 

Note  on  the  Prairie  Dog. — The  graphic  account  of  the  habits 
of  Cynomys  ludovicianua  given  by  Prof.  Jillson  in  the  Naturalist 
for  March,  1871,  refers  to  the  small  amount  of  water  used  by  it. 
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Oar  experience  with  a  pair  which  were  domesticated  in  my  labora- 
tory for  a  month,  agrees  with  his,  so  far  as  regards  the  water ; 
.when  offered  it  was  either  refused  or  merely  tasted.  Of  milk, 
however,  they  were  very  fond,  and  drank  from  the  same  dish  with 
a  cat,  lapping  it  up  greedily  and  seldom  stopping  while  any  milk 
remained ;  in  less  than  fifteen  minutes,  however,  a  looseness  of 
the  bowels  always  appeared,  which  continued  for  a  day  or  two.  In 
uttering  their  peculiar  cry,  they  seemed  to  stiffen  the  whole  trunk 
and  ^^rear"  into  a  very  comical  attitude.  Curiously  enough,  they 
not  only  burrowed,  but  were  vigorous  climbers,  woyld  run  up  my 
legs  and  get  upon  my  shoulders  and  even  head ;  but  they  seemed 
to  have  little  power  of  estimating  height,  for  they  continually 
tumbled  from  the  chairs  and  tables,  often  striking  upon  the  tip  of 
the  nose,  whereupon  they  made  comical  passes  in  front  of  the  nose 
with  the  front-paws  ;  one  of  them  finally  was  killed  by  falling  from 
a  window,  to  the  seat  of  which  he  had  climbed  by  means  of  a 
table-leg.  The  other  has  been  described,  and  I  may  hereafter  give 
some  account  of  its  structure.  —  Bcrt  G.  Wilder. 

Ornithological  Query.  —  I  have  seen  a  partially  albino 
Robin,  in  which  numerous  pure  white  feathers  are  scattered  through 
the  otherwise  normally  colored  plumage.  This  is  of  very  common 
occurrence,  but  the  circumstances  under  which  the  specimen  was 
secured  open  an  interesting  question.  It  was  one  of  a  fiock  in 
which  were  several  partial  albinos  like  itself,  and  one  wholly  white 
bird.  Is  it  probable  that,  as  suggested  by  Mr.  Glover,  these 
speckled  birds  were  the  offspring  of  the  white  one  and  a  normally 
colored  mate? — Elliott  Coues. 

Birds  Found  Breeding  in  the  Catskill  Mountains. — During 
a  visit  to  the  Catskill  mountains,  in  the  second  week  of  July, 
I  found  the  following  birds  breeding  there: —  Regvlus  satrapa, 
Dendrceca  coroncUa,  SUta  Canadensis^  Troglodytes  hyemalis^  Junco 
hyemalis^  Dendrceca  virens,  D.  Canadensis,  The  last  four  birds 
are  common  throughout  summer  in  all  the  higher  hills  of  Ulster 
and  Sullivan  counties,  and  the  mountains  of  Pennsylvania.  The 
golden-crested  wren,  I  noticed  only  on  the  summits  of  Round  Top, 
and  one  or  two  others  of  the  highest  peaks.  On  the  eighth  of 
July,  I  saw  several  young  birds,  apparently  not  many  days  from 
the  nest.  They  were  attended  by  their  parents,  and  hid  them- 
selves from  observation,  amid  the  densest  hemlock  boughs.    At 
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times,  the  old  birds  uttered  a  lisping  sort  of  warble,  beginning 
like  that  of  DendrcBca  striata^  but  winding  up  with  a  few  sprightly 
notes,  similar  to  those  of  D.  virens.    The  young  had  no  notes,  , 
save  the  usual  faint  chirp.     What  is  the  southernmost  observed 
breeding  locality  of  this  bird  ? 

Petrochelidon  lunifrons  is  the  commonest  swallow  in  the  Cat- 
skills,  far  outnumbering  all  the  other  species  combined.  It  breeds 
in  great  numbers  under  the  eaves  of  every  barn  and  deserted  house. 
In  no  other  eastern  locality  have  I  noticed  it  in  such  great  abun- 
dance as  in  these  mountains.  —  T.  Martin  Trippe. 

Fishes  as  Surgeons. — In  walking  through  the  long  dank  grass 
of  the  forest,  an  almost  imperceptible,  minute  sort  of  tick  at- 
tached themselves  to  the  ends  of  our  trousers,  and  from  thence 
up  our  legs  and  buried  themselves  in  the  flesh,  causing  a  most 
annoying  sensation  of  itchiness.  The  whole  party  soon  became 
victims  to  the  irritation  of  this  little  pest,  and  scratched  and  ex- 
claimed without  measure.  One  of  the  Caribs,  on  hearing  the 
cause  of  our  vexation,  said  that  the  remedy  was  near,  advising 
us  to  go  without  one  moment's  delay  and  lie  down  in  the  river, 
and  that  there  was  a  small  fish  in  the  creek  which  would  almost 
immediately  extract  the  tick  if  it  had  not  burrowed  too  far  into 
the  flesh ;  we  all  did  as  I  fully  expect  you  to  do,  gentle  reader,  on 
hearing  this  novel  style  of  surgery,  burst  out  into  uncontrollable 
fits  of  laughter ;  but  on  Mr.  C —  and  the  manager's  assuring  us 
that  the  blacks  only  spoke  from  long  experience,  and  that  they 
themselves  had  more  than  once  proved  the  efficacy  of  the  cure, — 
warning  us  at  the  same  time  that  the  tick,  if  not  soon  extracted, 
would  become  a  very  severe  sore ;  we  at  last,  but  without  one  atom 
of  faith  in  the  experiment,  assented  to  the  proposal,  and  com- 
menced to  undress  without  further  opposition. 

We  bathed,  and  then  in  compliance  with  the  Carib's  directions, 
lay  down  quite  still  in  the  shallowest  part  of  the  stream.  In  a 
few  moments,  I  felt  something  very  sharp  strike  against  several 
parts  of  my  body ;  cautiously  raising  my  head,  and  looking  down 
towards  my  legs  I  saw  a  swarm  of  very  small  fish,  wriggling  and 
swimming  around  me,  continually  bobbing  their  little  heads  at  my 
person,  and  readers,  ridiculous,  incredulous  as  I  fear  my  story 
will  sound  in  the  ears  of  the  unlearned,  positively  the  fish  not 
only  picked  off  the  tick  which  were  outside  the  flesh,  but  actually 
extracted  those  which  had  burrowed  beneath  the  skin. — Exchange. 
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A  Sea  Bird  Inland. — The  cold,  northeast  storm  of  the  past 
few  days  brought  us  a  rare  visitor  in  the  shape  of  the  Little  Auk, 
Mergulus  alle  L.  Two  individuals  were  captured  in  full  winter 
plumage  and  plump,  though  with  empty  stomachs.  Their  occur- 
rence thirty  miles  inland  is  somewhat  remarkable.  Allen  records 
the  capture  of  a  single  specimen  at  Greenfield,  Mass,  on  the  Con- 
necticut, and  Linsley  places  the  species  among  the  birds  of  Con- 
necticut on  the  strength  of  one  captured  near  Martha's  Vineyard. 
It  is  found  on  the  coast  of  New  Hampshire,  New  York  and  New 
Jei'sey  in  winter,  and  was  therefore  to  have  been  expected  on  our 
own,  but  this  is  its  first  appearance  in  Middletown.  —  G.  Brown 
GooDE,  MiddletoTJon^  Connecticut^  November  ISth. 

[The  same  storm  drove  a  lot  of  the  little  auks  to  Middletown, 
Mass.,  and  large  numbers  were  taken  along  the  coast  of  Massa- 
chusetts.    Maynard  says  he  has  seen  it  in  Florida. — Eds.] 

.  Note  on  Hehirhahphus(  Richardi?) — An  ichthyological  friend 
requests  us  to  make  a  note  of  the  unsuspected  abundance  of  this 
fish  on  the  North  Carolina  coast.  It  occurs  at  certain  seasons  in 
immense  numbers,  swimming  near  the  surface  in  schools  so  large 
and  dense  that  specimens  may  rapidly  be  secured  by  simply  jerk- 
ing a  naked  hook  through  the  water. — Elliott  CouES. 

Occurrence  of  the  Orchard  Oriole  in  South  Carolina.  — 
Dr.  Coues,  in  his  "Synopsis  of  the  Birds  of  South  Carolina," 
enumerating  the  Ictendae,  says  of  the  Orchai-d  Oriole  {Icterus 
spur  ius)  ^  ^^  rare-,  chiefly  migrant ;  some  probably  treed."  My  own 
observations  in  this  State  differ  somewhat. 

On  the  28th  of  June,  this  last  spring,  and  a  few  days  alter  my 
arrival  at  Camden,  I  happened  to  be  walking  across  one  of  the 
public  squares  of  the  town,  when  among  the  songs  of  many  other 
birds,  I  thought  I  distinguished  the  note  of  the  Orchard  Oriole, 
and  the  next  moment  caught  sight  of  the  familiar  but  unexpected 
person  of  this  little  dweller  of  our  northern  orchards.  Flitting 
among  the  branches  of  a  tree  near  by,  every  moment  or  two  he 
sang  his  cheerful  song,  and  while  I  stood  watching,  as  he  busily 
searched  among  the  leaves  for  insects,  his  more  sober  partner 
joined  him,  holding  in  her  bill  a  worm,  which,  however,  she  soon 
carried  off,  flying  towards  the  other  comer  of  the  square.  I  fol- 
lowed, and  in  a  few  minutes  after  discovered  the  pendant  nest, 
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hanging  from  one  of  tlie  lower  boughs  of  a  small  oak  and  not 
more  than  fifteen  feet  from  the  ground ;  drawing  the  limb  down  to 
me,  I  found  that  it  contained  four  nearly  fledged  young.  While 
I  was  engaged  in  examining  these,  the  two  old  birds  kept  up  a 
teiTible  chattering,  flying  so  near,  that  at  one  time  I  thought  they 
were  about  to  attack  me.  One  of  the  young  ones  I  tried  to  rear 
in  a  cage,  but  failed  in  my  attempt. 

Since  then,  I  have  discovered  five  other  nests,  three  of  which 
contained  half  fledged  young,  the  other  two  had  been  but  recently 
deserted,  and  in  one  case,  I  saw  the  parent  birds  feeding  the  fledg- 
lings in  the  neighborhood  of  the  nest. 

These  nests  were  all  found  from  the  28th  of  June  to  the  19th 
of  July,  and  were  with  one  exception  in  the  thickly  inhabited  por- 
tiohs  of  the  town  and  on  the  edges  of  the  public  squares.  I  do 
not  doubt  but  that  if  I  had  made  especial  search  for  them,  I 
should  have  discovered  many  more ;  for  in  various  parts  of  the 
town,  I  saw  the  black  and  chestnut  of  their  plumage  shining 
amidst  the  topmost  boughs  and  heard  their  clear  and  pleasant 
songs  sounding  in  every  direction  around  me.  I  counted  fifteen 
pairs  of  these  birds,  of  which  I  shot  four.  They  seemed  nearly 
as  familiar  as  I  have  noticed  them  at  the  north,  and  from  all  I  can 
learn  are  thought  one  of  the  common  species  of  birds  at  this  place, 
and  are  called  Gold-finches^  why,  I  cannot  conceive,  as  the  title 
would  more  nearly  apply  to  the  Baltimore  Oriole.  These  facts 
would,  I  think,  prove  them  not  rare^  at  least  in  thi^  portion  of  the 
state,  and  establish  the  fact  of  their  breeding  here. 

But,  from  Dr.  Coues  not  having  discovered  a  nest  of  this  spe- 
cies at  Columbia,  during  two  years*  observations  at  that  place, 
which  is  not  more  than  thirty  miles  distant,  I  am  inclined  to  be- 
lieve that  the  Orchard  Oriole  is  very  partial  to  certain  favored  lo- 
calities, resembling  in  this  respect  the  Baltimore  bird,  which  most 
certainly  seems  to  prefer  one  place  to  another,  although  it  may  be 
but  a  few  miles  distant.  Also,  during  three  days  spent  at  a  small 
village,  but  eleven  miles  IVom  Camden,  I  neither  saw  nor  heard 
one,  from  the  time  I  left  the  precincts  of  the  town  until  my  return, 
although  I  looked  and  listened  for  them"  especially,  and  on  enquiry 
found  that  the  residents  considered  the  Gold-finch  quite  a  rare  bird 
in  their  portion  of  the  country.  Audubon  speaks  of  this  species 
as  not  uncommon  in  Louisiana  during  the  breeding  season. 

Of  the  four  male  birds  I  shot,  but  one  possessed  the  ftiU  per- 
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faction  of  plumage  of  the  fourth  spring,  as  mentioned  by  him, 
having  the  deep  chestnut  color  covering  the  whole  lower  parts, 
and  the  glossy  blackness  on  the  head,  wings  and  tail  feathers ; 
the  others  were  birds  of  the  second  or  thifd  j-^ears.  The  nests  I 
found,  were  all  formed  entirely  of  grass,  coarse  without  and  finer 
within,  like  those  Audubon  speaks  of  as  usually  built  in  Louisiana. 
On  the  30th  of  July,  1  observed  a  number  of  these  birds,  not 
less  than  twenty-five  or  thirty,  congregated  together  on  the  top  of 
a  decayed  tree,  which  stood  near  the  edges  of  a  large  cultivated 
field ;  at  my  approach  they  fiew  off,  and  since  that  time  I  have 
neither  seen  or  heard  a  single  individual  of  this  species,  and  they 
seem  to  have  entirely  disappeared  from  the  place,  although  the 
autumn  is  near  at  hand. — H.  S.  Kedney. 

Tdlip  Trees  Destroyed  by  Bark  Lice. — I  send  you  some 
specimens  of  Coccidse  belonging  to  the  genus  Lecanium,  and  which 
I  think  is  an  undescribed  species. 

Mr.  P.  R.  Uhler  of  Baltimore  writes  me  that  it  is  new  to  him, 
and  undescribed  in  the  many  works  which  he  possesses  treating 
of  the  Coccidae.  It  is  very  near  to  the  Lecanium  juglandis  Bouch6. 

I  send  you  some  of  the  deserted  scales,  also  some  of  the  larvae 
as  they  appear  at  this  date.  These  bark  lice  are  very  destructive 
to  the  Tulip  tree  (Liriodendron  tuUpifera).  We  had  some  beauti- 
ful specimens  of  these  on  the  college  grounds,  which  have  been 
entirely  ruined. 

These  insects  are  ovoviviparous.  The  eggs,  which  are  one-for- 
tieth of  an  inch  in  length,  appear  in  July  almost  filling  the  female. 
In-  August  the  gravid  female  contains  the  embtyo  in  all  stages 
of  development,  from  the  undeveloped  egg  to  the  active  larva. 
From  the  last  of  August  to  the  firat  of  October,  fhe  larvae  leave 
the  scale  through  a  central  opening  in  the  under  surface. 

The  larvae  are  in  form  and  color  quite  like  the  common  sow-bug, 
onc-twenty-fifth  of  an  inch  long,  antennae  eight-jointed,  abdomen 
nine-jointed,  the  posterior  joints  being  deeply  sinuate,  with  a  long 
seta  on  each  side.  After  wandering  about  the  tree  from  eight  to 
ten  days,  they  become  attached  to  the  bark  of  the  trunk  and  limbs 
by  little  peripheral  filaments,  two  on  each  segment.  The  color 
soon  turns  from  brown  to  black. 

The  imago  is  perfectly  formed  in  June.  The  turtle-shaped  scale 
being  then  five-twentieths  of  an  inch  long,  of  a  dark  flesh  color, 
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from  which  there  exudes  a  sweet  fluid  which  attracts  swarms  of 
flies  (Diptera),  bees  and  wasps,  and  falling  on  the  leaves,  forms  a 
dark  sticky  wax.  On  the  underside  of  the  fully  formed  adult  fe- 
males are  four  cottony  lines  extending  from  the  angles  to  the  cen- 
tre.    In  October  the  emptied  scales  fall  from  the  trees. 

The  rate  of  increase  is  enormous,  each  female  producing  thou- 
sands of  young.  Two  or  three  years  are  sufficient  to  destroy  a  large, 
vigorous  tree. — A.  J.  Cook,  Agricultural  College^  Lansing^  Mich. 

Instinct  or  Reason  in  the  Kobin  ? —  A  pair  of  Robins  (  Tardus 
migratorius)  had,  for  three  years,  built  their  nests  and  reared 
their  young  on  the  trees  in  front  of  my  house.  The  fourth  year 
they  decided  for  family  ends  to  change  the  trees  for  the  beams  of 
of  a  new  shed.  There  they  built  their  nest ;  and  soon  four  eggs 
were  seen  in  it ;  in  due  time  the  young  appeared.  As  they  were 
in  plain  view  from  our  window,  and  were  also  exposed  to  danger 
from  boys,  cats,  and  other  enemies,  we  watched  them  very  closely. 
After  a  few  days,  the  birds  had  grown  too  large  for  all  to  remain 
in  the  nest,  and  one  was  seen  on  the  beam  outside.  As  cats  were 
whetting  their  appetites  looking  at  it,  I  determined  to  protect  it 
at  all  hazards,  and  went  near  to  watch.  The  parents  seemed  as 
fearful  and  anxious  as  I,  keeping  both  of  them  on  the  wing,  going 
to  and  from  the  nest,  with  much  flutter,  and  noise  and  talk.  I 
noticed  they  were  bringing,  what  seemed  to  be  nest  material,  in 
addition  to  the  food  for  the  young.  The  next  morning  at  day- 
light a  new  nest  close  beside  the  old  one,  was  completed,  and  two 
of  the  young  placed  in  it.  Here  two  in  ond,  and  two  in  the  other 
nest,  they  were  cared  for  until  they  could  fly.  The  next  year 
they  began  their  family  duties  near  the  same  spot,  but  a  fearful 
gale  blew  down  the  shed,  with  its  nest,  eggs  and  birds  and  they 
have  never  nested  on  the  place  since. —  Rev.  S.  A.  L.  Dhew,  South 
RoycUton,  Vt, 

Laboratory  for  Marine  Zoology. —  Dr.  Anton  Dohrn  in  a  let- 
ter to  Professor  Agassiz,  who  has  communicated  it  for  publication 
in  this  journal,  writes  that  he  has  matured  a  plan  which  has  for 
many  years  been  in  the  minds  of  many  zoologists  ;  that  of  estab- 
lishing a  large  laboratory  for  marine  zoology  in  the  Mediterranean. 
He  has  obtained  permission  of  the  authorities  of  the  city  of  Na- 
ples to  construct  a  large  building  at  his  own  expense,  in  the  Villa 
Reale  at  Naples  close  to  the  sea,  containing  a  large  aquarium  for 
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the  public,  and  extensive  rooms  for  naturalists  of  every  country. 
Dr.  Dohm,  with  two  or  three  other  German  zoologists,  will  settle 
there  iind  conduct  the  administration  of  both  the  aquarium  and 
the  laboratories.  He  wishes  that  information  regarding  this  pro- 
posed laboratory  be  widely  extended  in  America,  and  earnestly 
invites  all  who  may  go  to  Naples  to  visit  the  aquarium.  An  an- 
nual report  of  the  work  done  and  progress  made  at  the  zoologi- 
cal station  will  be  published.  A  committee  has  already  been 
formed  to  give  farther  dignity  and  importance  to  the  project,  con- 
sisting of  Messrs.  Hemholtz,  Dubois-Reymond,  Huxley,  Darwin, 
Haeckel,  Leuckart,  VanBaneden,  etc.,  and  in  this  country  Professor 
Agassiz. 

Hybrids. —  [Simply  remarking  that  we  strongly  suspected  that 
the  supposed  hybrid  between  tlie  cat  and  raccoon  was  nothing  more 
than  a  cross  between  an  Angola  and  a  common  gray  cat ;  a  variety 
that  is  well  known  in  this  vicinity  and  in  every  way  corres- 
ponding to  the  description  given  ;  and  that  we  thought  it  best  to 
let  the  communication  printed  in  the  October  number  call  forth 
comments  on  this  oft  recurring  question  of  hybrids  ;  we  accordingly 
give  the  following  careful  summary  of  the  subject  with  thanks 
to  Dr.  Gill  for  treating  it  in  so  concise  a  manner. —  Eds.] 

To  the  Editors  of  The  Naturalist. — I  find  in  the  number  of 
"  The  Naturalist "  for  October  (p.  660)  which  has  just  come  to 
hand,  a  notice  by  Col.  Higginson,  endorsed  by  Prof.  Jenks,  of  an 
alleged  hybrid  between  a  raccoon  and  cat,  which  is  extremely  tan- 
talizing. No  information  as  to  the  structural  characteristics  of  the 
animal  is  given,  and  scarcely  an}''  as  to  other  points,  and  yet  it  is 
not  too  much  to  say  that  the  authentication  of  such  hybridity  would 
revolutionize  physiolog}',  for  certainly  nothing  like  it  has  hitherto 
been  made  known.  Remarkable  as  is  the  hybridity  of  the  ram 
and  doe  roe-buck  (Capreolus  Europeus)  recorded  by  Hellenius,  it 
pales  into  insignificance  when  compared  with  hybridity  between 
the  cat  and  raccoon.  We  have,  in  the  last  mentioned  animals,  not 
only  representatives  of  distinct  genera  and  families,  but  of  pri- 
mary  groups  (Superfamilies)  of  the  fissipede  carnivores,  charac- 
tized  by  differences  of  as  great  morphological  value,  as,  for  exam- 
ple, those  between  the  horse  and  rhinoceros :  those  differences,  in 
the  animals  in  question,  are  exhibited  especially  in  the  osseous, 
digestive,  and  generative  systems,  and  it  is  therefore  desirable  to 
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know  in  what  manner  these  systems  are  modified  in  the  supposed 
hybrid;  the  living  animal  could  readily  be  examined  as  to  its 
dentition  (the  number  of  the  molar  teeth  and  their  characteriatics) , 
the  feet  (whether  digitigrade  or  plantigrade  and  whether  tetra- 
daetyle  or  pentadactyle),  the  head  (whether  abbreviated  and 
cat-like,  reflecting  the  diminished  number  of  teeth,  or  whether 
prolonged  into  an  attenuated  muzzle),  and  especially  the  charac- 
ter of  the  snout,  whiskers,  the  claws,  the  tail  and  the  pelage. 
The  veiy  vague  information  that  has  been  furnished  respecting 
the  form,  walk,  tail  and  pelage  is  very  insuflScient,  and  conveys 
no  clear  idea  as  to  the  animal's  peculiarities.  No  clear  idea,  ei- 
ther, is  obtained  by  the  mere  reader  from  the  statement  that  "  the 
animal  when  taken  up  by  the  tail,  turned  upon  the  aggressor  with 
a  fury  far  beyond  that  of  a  common  cat."  Although  my  experi- 
ence with  cats  under  such  conditions  has  been  limited,  I  cannot 
conceive  how  more  fury  can  be  manifested  than  I  have  seen  ex- 
hibited by  one  cat  when  subjected  to  such  an  interesting  experi- 
ment. A  clue  is  indeed  funiished  by  the  opening  paragraph  of 
Col.  Higginson's  remarks,  namely,  that  the  animal  "struck  [him] 
at  first  as  being  the  handsomest  cat  [he]  had  ever  beheld,'*  and 
after  this  significant  admission,  it  is  more  than  probable  that  its 
characters  would  only  require  to  be  contrasted  with  those  of  an 
ordinary  cat.  It  may  be  added  that  the  wild  cat  (Lynx  nifus) 
has  "pointed  and  tufted  ears"  (which  the  raccoon  has  not)  and 
hybridity  between  a  domestic  cat  and  lynx  would  not  be  improb- 
able.* My  acquaintance  with  you,  Messrs.  Editors,  assures  me 
that  you  must  have  entertained  considerable  doubt  respecting  the 
reliability  of  such  an  account,  although  you  have  made  no  com- 
ments, and  you  would  confer  a  boon  on  science  if  you  would  procure 
a  photograph — not  a  drawing  which  might  reflect,' unintention- 
ally, the  imagination  of  the  artist — of  the  animal  in  question. 
Until  better  evidence  than  has  yet  been  brought  forward  is  oflT- 
ered,  naturalists  will  not  only  be  excused  for  doubting  any  such 
hybridity,  but  would  be  inexcusable  for  not  doubting  it,  and  you 
gentlemen  will,  I  doubt  not,  concur  in  this  sentiment.  I  scarcely 
need  remind  you  of  the  physical  difl^culty  a  male  raccoon   and 

*  It  is,  of  course,  not  suggested  that  the  animal  in  question  is  necessarily  a  hybrid  at 
all,  much  less  between  the  cat  and  lynx ;  the  character  of  the  tail  alone  rendering  such 
origin  highly  improbable;  it  is  merely  intended  to  indicate  wUhin  what  limits  hybridity 
might  be  credible. 
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female  cat  would  encounter  in  the  prosecution  of  their  amours, 
and  that  therefore  if  such  a  monstrous  union  were  possible,  the 
maiTiage  must  be  between  a  cat  and  female  raccoon.  But  until 
most  cogent  evidence  is  adduced,  I  must  remain  sceptical  as  to 
the  possibility  of  an}'  fruitful  union  whatever. 

Of  course,  no  reflection  is  cast  upon  the  eminent  gentlemen 
who  published  the  account  of  the  remarkable  animal,  and  who  have, 
only  repeated  what  they  heard ;  they,  probably  not  being  very  fa- 
miliar with  the  order  of  mammals  in  question,  naturally  believed 
in  and  reflected  the  opinions  of  others.  My  only  object  in  this 
communication  is  to  elicit  more  evidence  while  it  may  readily  be 
obtained,  and  I  may  be  allowed  to  express  the  hope  that  when  the 
animal  —  happily  for  the  interest  of  science  ! — dies,  it  may  be  re- 
served for  a  more  worthy  fate  than  to  leave  its  skin  stuffed  for  a 
museum :  it  should,  of  course,  be  submitted  to  the  examination 
of  a  ciitical  anatomist. 

In  conclusion,  a  few  words  respecting  the  nature  of  the  evidence 
required  in  alleged  cases  of  hybridity  may  be  serviceable.  In 
view  of  the  constant  statements  respecting  hybrids  circulated  in 
various  publications,  affirmations  and  beliefs  are  not  sufficient. 
Hybrids  partake  of  characters  peculiar  to  each  parent,  but  modi- 
fied by  the  sex  of  each  parent.  Therefore,  all  the  men  of  China, 
Me.,  might  swear  they  saw  a  cat  and  raccoon  in  coitu  (and  in  view 
of  the  strength  of  the  sexual  instinct,  the  allegation  might  not  be 
wholly  incredible),  and  all  the  men  of  Taunton  might  swear  that 
they  believed  that  the  offspring  of  one  of  the  animals  was  the  re- 
sult of  such  amours  (and  in  view  of  the  credulity  of  man  and  the 
general  ignorance  respecting  nature,  the  reaXUy  of  such  belief 
would  be  quite  credible !)  but  all  such  affirmations  and  beliefs 
would  not  meet  the  requisites  of  the  case,  unless  the  offspring 
shared  characteristics  of  each  parent,  and  even  if  it  were  further 
sworn  that  the  female  had  been  precluded  from  intercourse  with 
another  animal,  it  would  be  no  further  evidence,  for  unless  the  al- 
legation was  confirmed  by  the  characteristics  of  the  animal,  we 
would  still  have  infallible  nature  against  truthful  and  at  least  fal- 
lible man.  —  Theodore  Gill. 


GEOLOGY. 

Geology  of  the  Phosphate  Beds  of  South  Carolina.  —  Dr. 
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A.  S.  Packard,  Jr.,  made  some  remarks  on  the  geology  of  the 
phosphate  beds  of  South  Carolina.  During  a  recent  visit  to 
Charleston,  he  had  observed  the  phosphate  diggings  on  the  Ashley 
river,  and  at  a  locality  on  the  northeast  railroad  eight  miles  ft-om 
Charleston,  but  through  the  courtesy  of  C.  C.  Coe,  Esq.,  Superin- 
tendent of  the  Marine  and  River  Phosphate  Mining  and  Manufac- 
turing Company,  and  Dr.  C.  U.  Shepard,  Jr.,  he  had  enjoyed 
special  facilities  for  studying  the  Quaternary,  or  Post  Pliocene 
formation  in  which  the  phosphate  bed  occurs,  having  made  two 
excursions  in  company  with  these  gentlemen  on  the  Company's 
steamer  Gazelle.  He  was  also  indebted  to  Prof.  C.  U.  Shepard, 
Sr.,  for  much  valuable  information  regarding  the  chemical  as  well 
as  geological  history  of  these  interesting  beds.  Analogous  beds 
have  been  discovered  in  the  later  tertiary  of  England  near  Cam- 
bridge, but  they  are  becoming  exhausted,  and  manufacturers  of 
superphosphates  are  now  importing  large  quantities  of  the  crude 
phosphate  rock  from  Charleston,  S.  C,  as  well  as  the  phosphate, 
or  apatite,  rock  from  the  Lauren tian  formation  of  Canada,  which 
Dr.  T.  Sterry  Hunt,  the  distinguished  chemist  of  the  Canadian 
Geological  Survey,  believes  to  have  resulted  largely  from  the  de- 
composition of  shells,  especially  those  of  Lingula. 

The  phosphate  beds  of  South  Carolina  are  spread  over  an  area 
along  the  coast  one  hundred  miles  along,  and  about  twenty  miles 
in  breadth ;  the  formation  is  not  continuous,  being  sometimes,  as 
stated  (in  conversation)  by  Prof.  C.  U.  Shepard,  Jr.,  replaced  by 
ferruginous  sand.  It  has  already  been  largely  used  as  a  fertilizer 
for  worn  out  lands  of  the  Sea  Island  cotton  region,  and  promises 
ftrom  the  unlimited  supply  of  the  rock,  to  become  a  large  industrial 
interest  of  the  state,  six  million  dollars  having  already  been  in- 
vested in  lands  and  mining  and  manufacturing  materials  by  north- 
em  capitalists  alone.  , 

The  relation  of  the  phosphate  beds  to  the  Quaternary  formation 
of  the  state  and  of  the  latter  to  the  glacial  beds  of  sand  and  clay, 
of  the  northern  states,  were,  however,  the  principal  points  he 
would  allude  to.  At  a  celebrated  locality  of  Quaternary  fossils  at 
Simmon's  Bluff  on  Wadmalaw  Sound,  about  thirty  miles  by  steam 
fVom  Charleston,  he  made  with  the  kind  and  generous  aid  of  Dr. 
Shepard,  Jr.,  a  large  collection  of  fossils,  ft-om  a  bed  of  sand  and 
mud  about  four  feet  in  thickness.  This  bed  corresponded  with  the 
marine  clays  of  New  England  and  Labrador,  and  the  ancient  sea 
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bottom  with  its  multitude  of  shells,  which  remained  just  as  they 
had  died  in  their  holes,  reminded  him  of  an  ancient  raised  sear 
bottom  at  Hopedale,  Labrador. 

These  clay  beds  graduated  into  clay  and  sand,  containing  a  fer- 
ruginous layer,  supposed  by  Dr.  Shepard,  Jr.,  to  be  the  horizon  of 
the  phosphate  beds.  These  beds  correspond  to  the  beds  of  clay 
at  Gardiner,  Maine,  where  Sir  Charles  Lyell  discovered  the  bones 
of  the  T5ison  and  Walnis.  They  contain  bones  of  the  Megalonyx, 
Mastodon,  Elephant,  Tapir,  two  species  of  Horse,  Peccary,  Rhi- 
noceros and  Manatee.  The  sands  graduate  into  the  beach  sands 
of  the  close  of  the  Quaternary,  just  as  do  the  Bison  and  Walrus 
beds  of  the  Kennebec  river.  The  phosphate  beds,  then,  were 
probably  rolled  masses  of  Eocene  rock  crowded  with  shells,  min- 
gled with  the  bones  of  the  animals  above  mentioned,  deposited 
and  arranged  by  the  waves  of  a  shallow  sea  a  few  feet  deep.  This 
sea  was  much  shallower  even  than  that  which  covered  the  ancient 
sea  bottom  beneath,  which  must  have  been  only  from  one  to  five 
or  ten  fathoms  deep,  as  the  same  shells  are  at  the  present  day 
thrown  up  on  the  neighboring  beaches  in  great  abundance,  and  he 
had  dredged  some  of  them  at  a  depth  "of  from  five  to  thirty  feet  at 
Beaufort,  N.  C. 

After  their  deposition,  the  carbonate  of  lime  of  the  shell  marl 
of  the  Eocene  rocks  had  been  replaced  by  phosphate  of  lime. 
How  this  had  been  effected,  and  whence  the  phosphate  of  lime  was 
derived,  was  a  question  still  unsettled  by  chemists.  He  alluded 
to  the  theory  of  Prof.  Shaler  that  this  phosphate  deposit  had  been 
formed  at  the  bottom  of  the  Gulf  Stream,  which,  according  to 
that  geologist,  had  probably  flowed  over  the  site  of  the  present 
phosphate  beds ;  and  in  opposing  the  theory  suggested  that  the 
phosphate  beds  were  deposited  in  shallow  water,  perhaps  lagoons 
as  suggested  by  Prof.  Holmes,  as  they  rested  in  a  shallow  water 
deposit  above  alluded  to.  There  was  no  apparent  evidence,  as 
well  shown  by  the  facts  published  by  Tuome}'  in  his  geological 
survey  of  South  Carolina,  of  a  depression  of  the  coast.  On  the 
other  hand  there  is  no  apparent  evidence  of  glacial  action  on 
the  coast,  since  the  Quaternary  sands  are  marine  or  aerial,  and 
Tuomey  states  that  he  has  nowhere  in  the  state  of  South  Carolina 
seen  any  angular  blocks,  nor  a  pebble  a  foot  in  diameter.  More- 
over, the  life  of  the  Quaternary  in  this  state  indicated  even  a 
wanner  climate  than  at  present  obtains. 

Since  these  remarks  were  made,  he  had  met  by  accident  with 
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the  paper  by  Desor,  than  whom  no  one  can  speak  with  greater 
authority,  in  which  he  has  made  a  comparison  *  between  the  gla- 
cial marine  beds  of  the  North  and  the  marine  coast  deposits  of 
the  Southern  states,  parallelizing  the  deposits  in  a  masterly  man- 
ner. His  remarks  entirely  confirm  the  views  given  above.  One 
difficulty  Desor  had  in  parallelizing  the  Laurentian  beds  of  the 
North  with  those  of  the  South  containing  the  remains  of  land  ani- 
mals, was  the  apparent  absence  of  the  remains  of  land  animals  in 
the  clays  of  the  North,  but  since  then  teeth  of  the  bison  have 
been  found  at  Gardiner,  Maine,  in  the  upper  part  of  the  clays. 
It  may  also  result  from  farther  investigation  that  the  phosphate 
beds  were  laid  down  at  a  later  period  than  we  have  supposed  ;  at 
the  time  when  the  great  mammals  found  in  the  cave  at  Phoenix- 
ville  by  Mr.  Wheatley  flourished,  perhaps  during  the  earlier  por- 
tion of  the  river  terrace  period  when  the  mammoth  and  mastodon 
lived  both  in  the  northern  and  southern  states. 

Thus,  the  parallelism  between  the  Quaternary  beds  North  and 
South  would  seem  to  be  even  more  exact  than  Desor  twenty  years 
ago  could  make  it  with  his  data.  The  climate  gradually  grew 
warmer  from  Labrador  to  Florida ;  the  Gulf  Stream  did  not  ap- 
parently change  its  bed  during  the  Quaternary'  period ;  the  oscil- 
lations of  level  of  the  coast  of  South  Carolina  were  slight  and 
involved  but  a  few  feet,  where  in  Canada  and  Labrador  the  rise 
and  fall  involved  several  hundreds ;  and  the  denudation  effected 
in  the  North  by  land  ice,  was  caused  in  the  South  by  oceanic  cur- 
rents, waves  and  atmospheric  agencies.  There  are  apparently  no 
facts  to  show  that  while  the  glaciers  lined  the  coast  of  New  Eng- 
land, the  waters  of  South  Carolina  were  not  as  warm,  if  not 
warmer,  than  at  the  present  day,  from  the  effects  of  the  Gulf 
Stream.  —  Bulletin  Essex  Institute, 

Deep  Sea  Explorations.  —  The  expedition  by  the  Coast 
Survey,  under  the  charge  of  Professor  Agassiz  and  Count  PoUr- 
tales,  to  explore  the  sea  at  great  depths  in  the  Southern  At- 
lantic and  along  the  Pacific  coast,  revives  the  interest  in  the  re- 
markable discoveries  made  by  the  late  English  deep-sea  dredging 
explorations  in  the  Mediterranean  Sea.  It  seems,  as  "Nature" 
remarks,  that  Humboldt,  as  long  ago  as  1812,  maintained  that 

*  Post  Pliocene  of  the  Sontberh  states  and  its  relation  to  the  Laurentian  of  the  North 
and  the  deposits  of  the  valley  of  the  Mississippi.  By  £.  Desor.  American  Journal 
Science  and  Arts.    ]8».    Vol.  14.    p.  49. 
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such  a  low  temperature  exists  at  great  depths  in  tropical  seas  as 
can  only  be  accounted  for  by  the  hypothesis  of  undercurrents 
from  the  Poles  to  the  Equator.  The  temperature  soundings  taken 
on  the  last  English  expedition  show  that  the  bottom  of  the  sea  off 
Portugal,  below  one  thousand  fathoms,  ranges  from  thirty-nine  to 
thirty-five  degrees,  or  about  the  freezing  point.  In  the  Mediter- 
ranean the  temperature  beneath  the  hot  surface  stratum  of  water 
is  uniform  to  any  depth — namely,  about  fifty-five  degrees.  It  is 
naturally  inferred  that  in  the  Atlantic  and  Pacific  oceans  an 
undercurrent  of  polar  icy  water  is  flowing  southward  under  the 
warmer  tropical  waters  ;  and  this  is  sustained  by  the  discovery  at 
great  depths  of  polar  animals  in  the  seas  of  Florida  and  Cuba. 
The  English  expedition  under  Professor  Carpenter,  the  well  known 
physiologist,  has  also  detected  the  existence  of  an  outward  under- 
current in  the  Strait  of  Gibraltar,  which  carries  back  into  the 
Atlantic  the  water  of  the  Mediterranean  that  has  undergone  con- 
centration by  the  excess  of  evaporation  in  its  basin.  Professor 
Carpenter  confirms  the  theory  previously  urged  by  Captain  Maury, 
that  the  cause  of  the  superficial  in-current  and  the  deep  out-cur- 
rent is  to  be  found  in  the  excess  of  evaporation,  the  Mediterra- 
nean water  being  from  evaporation  denser  than  the  water  of  the 
Atlantic.  Carpenter  then  compares  the  polar  and  equatorial  areas, 
and  shows  that  there  is  a  tendency  in  the  former  to  a  lowering  of 
level  and  increase  of  density,  which  places  it  in  the  same  relation 
to  the  latter  as  the  Mediterranean  bears  to  the  Atlantic. 

Coal  Beds  in  Panama. —  In  a  paper  read  before  the  Geolog- 
ical Section  of  the  British  Association,  Dr.  Hume  stated  that, 
during  a  recent  residence  upon  this  isthmus,  he  learned  that  a 
series  of  seams  of  coal  had  been  found  in  a  secluded  and  prim- 
itive portion  of  the  country,  not  far  distant  from  the  railway. 
He  had  procured  and  analyzed  some  specimens  of  the  coal,  and 
had  found  75  per  cent,  of  carbonaceous  matter,  the  balance  being 
water  and  ash,  and  a  very  small  quantity  of  sulphur.  The  coal 
possessed  a  fair  heating  and  large  illuminating  power. 

MICROSCOPY. 

Angular  Aperture. — An  anonymous  querist  in  the  "Monthly 
Microscopical  Journal,"  incidentally  to  asking  the  aperture  of  a 
certain  lens,  urges  the  importance  of  angular  aperture  as  an  ele- 
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raent  in  the  construction  and  study  of  objectives,  and  intimates, 
which  is  hardly  saying  too  much,  that  the  peculiar  qualities  of  the 
objectives  depend  more  on  their  angular  aperture  than  on  their 
focal  lengths.  "Focus  and  aperture  are  in  fact  both  essential 
factors  in  the  denomination  of  an  object-glass,  and  where  a  differ- 
ence exists  in  either  we  must  keep  in  mind  that  we  are  comparing 
different  things,  and  not  the  same  things  with  differing  qualities." 
The  estimation  of  any  angular  aperture,  so  well  expressed  by  "  B,*' 
is  perfectly  familiar  and  undisputed  among  experienced  microscop- 
ists,  although  its  exact  bearings  are  not  always  easily  apprehended 
by  beginners ;  and  that  microscopists  need  occasional  caution  in 
regard  to  it  may  be  inferred  from  the  case  in  point,  where  an  ac- 
complished writer  stated  an  extraordinary  performance  of  a  lens 
without  mentioning  the  range  of  its  apertures  or  the  aperture  at 
which  he  worked  it.  The  peculiar  and  entirely  independent  quali- 
ties of  lenses  of  low  and  of  high  angles^  are  ever3^where  understood 
alike ;  but  the  extent  to  which  success  has  been  attained  in  this 
country  in  the  construction  of  high  angles  cannot  be  appreciated 
abroad  when  "B,"  evidently  well  informed  on  other  points,  would 
not  be  surprised  to  hear  that  a  one-fifth  of  excessive  resolving 
power  had  an  angular  aperture  of  150°  or  160°.  Any  one  in  this 
country  would  be  "surprised"  to  hear  that  its  highest  angle  was 
less  than  170°. 

Makers  should  always  engrave  the  angular  aperture  upon  the 
mounting  and  on  the  boxes  of  their  objectives.  The  neatness  and 
suflSciency  of  this  plan,  however,  is  marred  in  the  case  of  many 
modem  .objectives  whose  screw-collar  adjustment  gives  a  wide 
range  of  powers  and  angles.  Exactly  at  what  point  of  adjustment 
the  measurements  should  be  made  in  these  cases  is  one  of  the  most 
difficult  points  to  be  settled  in  endeavoring  to  obtain  a  uniform 
nomenclature  in  regard  to  the  works  of  different  makers.  At  least 
for  the  present,  until  some  standard  degree  of  adjustment  can  be 
agreed  upon,  both  the  highest  and  lowest  figures  should  be  given 
where  the  range  is  considerable. 

Passage  of  Corpuscles  Through  the  Blood-vessels.  —  The 
"Monthly  Microscopical  Journal"  reviews  a  paper  on  the  subject 
read  before  the  Royal  Society  by  Dr.  R.  Norris.  Previous  hy- 
potheses fall  short  in  regard  to  the  most  singular  and  important 
part  of  the  process.     The  question  is  less  how  the  corpuscles  get 
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out,  than  how  they  get  out  without  leaving  any  trace  of  their  pas- 
sage through  the  wall.  Observers  are  agreed  that  both  red  and 
white  corpuscles  pass  out  of  the  vessels  through  apertures  which, 
manifest  during  the  period  of  transit,  can  be  seen  neither  before 
nor  after  that  time,  and  that  it  is  essential  to  the  process  that  the 
corpuscles  shall  cohere  to  the  wall  of  the  vessel  and  shall  be  sub- 
sequently subjected  to  pressure  from  within.  The  physical  condi- 
tions essential  to  the  passage  of  a  rigid  body  through  a  colloid  film, 
as  when  a  solid  body  passes  through  a  soap-bubble  without  break- 
ing it,  are  present  in  the  case  of  the  minute  blood-vessels  and  the 
corpuscle,  and  are  as  follows  ; — an  intimate  power  of  cohesion,  ei- 
ther mediately  or  immediately,  between  the  film  and  the  body,  a 
certain  amount  of  pressure  from  within,  and  cohesive  plasticity  of 
the  substance  of  the  film  so  that  the  breach  in  it  may  become  uni- 
ted as  it  descends  upon  the  opposite  surface  of  the  body  which  is 
being  extruded. 

Cutting  and  Staining  Tissues. — Mr.  E.  Ray  Lankaster  recom- 
mends, in  the  "  Quarterly  Journal  of  Microscopical  Science,"  that 
a  small  piece  of  tissue  be  enclosed  in  a  metal  box  and  frozen  by 
means  of  a  freezing  mixture.  It  is  then  held  between  pieces  of 
pith  in  wooden  forceps  (or  an  American  clothes-peg)  while  sections 
are  cut  by  a  razor  cooled  in  snow,  the  cutting  being  performed  in 
a  cold  room.  Three  razors  are  used  that  two  may  be  cooled  while 
one  is  used.  The  sections  are  first  placed  in  a  one-half  per  cent, 
gold  chloride  solution,  or  in  silver  nitrate  solution  if  desired. 
After  five  to  seven  minutes  they  are  transferred  to  distilled  water 
and  soaked  for  a  few  hours.  They  are  then  placed  in  water  acidu- 
lated with  lactic  acid  to  reduce  the  gold  chloride,  and  after  the  red- 
violet  color  is  fully  developed  they  are  teased  out,  if  necessar}', 
and  mounted  in  glycerine. 

Adulteration  of  Tea  and  Coffee. — According  to  Dr.  Hec- 
tor Ilelshan's  paper  on  the  employment  of  the  Microscope  in 
analysis,  before  the  South  London  Microscopical  and  Natural  His- 
tory club,  coffee  drinkers  are  liable  to  be  treated  to  a  decoction 
of  roasted  coffee-berries,  chicory,  poor  flour,  stale  sea-biscuit,  tan- 
yard  refuse,  peas,  beans,  and  saw-dust.  Some  of  these  modem 
improvements  may  be  escaped  by  buying  the  coffee  unground. 
Dainty  tea-drinkers  will  notice  with  interest  that  the  Chinese  ex- 
port teas  rendered  attractive  by  the  salts  of  copper,  lead,  and  iron. 
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and  cheapened  by  mixture  with  the  refuse  tea^leaves  from  the  kitch- 
ens. Other  leaves  are  largely  prepared  and  sold  as  tea,  and  the 
process  of  improvement  is  further'  carried  on  by  the  importers  at 
home.  Willow  leaves  have  been  much  substituted  for  tea,  and 
have  been  said  to  be  a  good  substitute. 

Another  Erector. — A  flat  minor  above  the  eye-piece  was  ex- 
liibited  by  Mr.  E.  Richaixls,  as  an  erector  for  the  microscope,  at 
the  October  meeting  of  the  Royal  Microscopical  Society.  He  uses 
a  glass  plate  platinized  in  front.  This  little  erector  is  cheap  and 
easily  used  when  the  microscope  is  in  a  vertical  position.  It  is 
not,  however,  easily  applicable  in  an  inclined  position  of  the  in- 
strument ;  and  it  is  liable  to  narrow  the  field  of  view.  This  is  a 
modification  and  adaptation  of  Mr.  E.  T.  Newton's  apparatus  pub- 
lished iu  the  "  Quarterly  Journal  of  Microscopical  Science,"  July, 
1871. 

American  Microscopicax  Society  of  the  City  of  New  York. 

—  Rooms :  Mott  Memorial  building,  64  Madison  Av.,  New  York. 
Ofl3cers:  President,  F.  A.  P.  Baniard,  S.T.D.,  LL.D. ;  First  Vice 
President,  J.  E.  Gavit;  Second  Vice  President,  H.  G.  Piffard, 
M.D ;  Recording  Secretary,  J.  W.  S.  Arnold,  A.M.,  M.D. ;  Cor- 
responding Secretary,  R.  A.  Williams,  Jr.,  A.M. ;  Treasurer,  E. 
C.  Bogert ;  Curator,  Samuel  Jackson  ;  Lihranan,  J.  H.  Cornell ; 
Trustees,  T.  F.  Harrison,  C.  Van  Bunt,  W.  H.  Atkinson,  M.D., 
D.D.S.,  S.  G.  Perry,  D.D.S.,  D.  H.  Goodwillie,  M.D.,  D.D.S. 

—  The  Medical  Record. 

Improved  Apparatus  for  Drawing  with  the  Microscope. — 
Mr.  E.  T.  Newton  proposes,  for  microscopical  drawing,  a  steel 
reflector  partially  covering  the  eye-lens  and  mounted  with  a  provi- 
sion for  rotation,  so  as  to  be  easily  adjusted  to  use  with  the  instru- 
ment inclined  at  any  angle.  The  Beale  neutral-tint  reflector,  etc., 
should  be  mounted,  for  those  who  prefer  to  use  it,  with  a  similar 
rotating  movement.  This  substitute  for  the  camera  has  the  addi- 
tional advantage  of  being  an  erecting  arrangement. 

Micro-spectroscope. — Mr.  H.  G,  Bridge  states  in  the  "Month- 
ly Microscopical  Journal"  that  it  is  perfectly  feasible,  with  Mr. 
Browning's  bright-line  micrometer,  to  record  or  map  the  spectra 
observed,  so  that  the  positions  given  shall  be  correct  to  the  unit  of 
the  micrometer  circle. 
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Protoplasmic  Life. — Mr.  Crace-Calvert  stated  that  life  will  be- 
come manifest  in  the  albumen  of  a  fresh  egg  mixed  with  pare  wa- 
ter after  an  exposure  of  fifteen  minutes  to  the  atmosphere.  Ex- 
periments in  spontaneous  generation  are  often  vitiated  by  mo- 
mentary exposure  to  the  air. 

NOTES. 

Prof.  Agassiz  has  published  a  letter  in  regard  to  the  expe<litiou 
in  the  Hassler,  in  which,  after  stating  that  some  published  state- 
ments are  incorrect  in  many  particulars,  he  says :  — 

*'The  Hassler  was  built  for  the  coast  survey  work  of  the  Pacific 
shore  of  the  United  States.  Any  work  undertaken  on  board  this 
vessel,  is,  therefore,  entirely  subordinate  to  that  of  the  regular 
operations  of  the  survey.  As  she  must,  however,  necessarily 
make  the  tour  of  the  South  American  continent,  in  order  to  reach 
her  destination.  Professor  Pierce,  the  Superintendent  of  the  Coast 
Suney,  has  thought  it  wise  to  organize  a  scientific  party,  con- 
sisting of  men  who  might  render  the  voyage  in  the  highest  degree 
useful  to  science,  as  well  as  to  the  special  interests  of  the  survey 
itself.  To  this  end  he  has  provided  a  dredging  apparatus  in  con- 
nection with  the  hydrographic  operations,  thus  continuing  on  a 
larger  scale  the  work  so  admirably  conducted  under  his  auspices 
in  the  Gulf  of  Mexico  during  the  last  five  years.  The  wider  range 
thus  given  to  these  operations  will,  of  course,  greatly  enhance 
the  value  of  the  previous  work,  and  lay  the  foundation  for  much 
more  eflfective  researches  in  the  f\iture. 

I  consider  myself  fortunate  in  being  connected  with  this  voyage, 
doubly  so  because  the  companions  with  whom  I  am  associated 
are  men  of  tried  ability,  some  of  them  having  a  larger  experience 
than  my  own  in  special  details  of  the  work,  while  Captain  John- 
son, commander  of  the  Hassler,  adds  to  his  professional  skill  a 
zeal  for  the  interests  of  science  warmly  shared  by  the  officers  un- 
der him.  But  while  everything  has  been  done  to  give  this  initia- 
tive voyage  of  the  Hassler  a  high  scientific  character,  it  must  not 
be  forgotten  that  the  present  expedition  is  simply  an  incident  in 
her  history.  The  superintendent  has  indeed  allowed  me  to  make 
collections  on  our  way,  since  we  sail  in  waters  where  everything 
that  lives  has  special  value  for  the  naturalist ;  but  the  expense  of 
making  these  collections,  and  indeed  all  expenses  of  the  scien- 
tific party  not  directly  connected  with  the  Coast  Survey'  work,  will 
be  paid  from  private  means  provided  by  individual  liberality. 

I  have  thought  it  best  to  publish  this  statement  in  order  to 
make  it  fully  understood  that  the  scientific  expedition  connected 
with  this  voyage  is  not  its  chief  object,  except  so  far  as  that  ex- 
pedition subserves  the  best  interests  of  the  Coast  Survey." 
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The  vessel  sailed  December  fourth,  and  will  touch  first  at  St. 
Thomas  Island.  The  steamer  burns  less  than  three  tons  of  coal 
a  day,  and  can  thus  run  eight  thousand  miles  on  one  hundred  and 
fifty  tons  of  coal,  a  remarkable  saving  of  fuel.  Professor  Agassiz 
has  taken  out  abundant  stores  for  preserving  specimens,  and  deep 
sea  nets  and  hooks  specially  adapted  for  catching  fish  at  great 
depths.  We  also  publish  a  letter  to  Professor  Pierce,  the  Superin- 
tendent of  the  Coast  Survey,  in  regard  to  the  aims  of  the  dredg- 
ing party  from  advanced  proofs  received  from  Professor  Pierce,  and 
published  as  a  Bulletin  of  the  Museum  of  Comparative  Zoology. 

We  noticed  in  the  last  number  of  the  Naturalist  the  instruc- 
tion in  science  afforded  to  the  teachers  of  Boston  at  the  Hall  of 
the  Natural  History  Society,  the  means  having  been  furnished  by 
Mr.  John  Cummings ;  we  should  not  forget  the  other  efforts  made 
to  instruct  the  public  and  popularize  science,  under  the  auspices 
of  the  same  vigorous  institution,  the  means  of  which  have  been 
and  are  this  year  to  be  furnished  by  Mr.  John  A.  Lowell,  as  trus- 
tee of  the  Lowell  Institute  Fund.  The  first  courses  were  given 
for  a  nominal  price  of  admission  in  the  lecture-room  of  the  Soci- 
ety's Museum,  last  year.  The  following  is  the  programme  of  the 
lectures  for  this  season  : 

''  First  course,  beginning  October  23,  twelve  lectures  on  Pop- 
ular Geology  by  W.  T.  Brigham,  A.M.  Subjects* — 'Water  as  a 
Geological  Agent ;  Chemical  and  Physical  Properties  of  Water ; 
Dew  and  Rains  ;  Springs  ;  Rivers  ;  Waterfalls  ;  Bogs  and  Marshes  ; 
Lacustine  and  Oceanic  Deposits  ;  The  Ocean  ;  Caverns  ;  Snow  and 
Ice  ;  Glaciers  ;  Deluges.' 

Second  Course,  beginning  December  4,  six  lectures  by  B.  Joy 
Jetfries,  M.D.  Subject — '  Comparative  Anatomy  of  the  Eye,  and 
Vision.' 

Third  Course,  beginning  December  26,  ten  lectures  by  Professor 
G.  L.  Goodale,  of  Bowdoin  College.  Subject  —  *  Physiological 
Botany,  a  study  of  some  of  the  relations  of  Plants  to  Heat, 
Light,  Electricity  and  Chemistry.' 

Fourth  Course,  beginning  January  29,  six  lectures  b}^  Thomas 
Dwight,  Jr.,  M.D.,  Subject — 'Preservation  of  Life  among  the 
Vertebrates.' 

Fiftb  Course,  beginning  February  19,  six  lectures  by  W.  G.  Far- 
low,  M.  D.  Subject — 'Cryptogamic  Botany,  with  special  refer- 
ence to  the  AlgflB.' 

Sixth  Course,  beginning  March  11,  by  F.  G.  Sanborn,  Subject, 
— '  Talks,  about  Insects.' "  • 
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Vol.  VI.-PEBRUAKY,  1872. -No.  2. 
THE  MOUNTAINS   OF  COLORADO.* 

BY   J.    W.    FOSTER,    LL.  D. 


Topographical  Features. —  The  mountains  of  Colorado  form, 
perhaps,  the  most  striking  feature  in  the  orology  of  the  United 
States.  Regarding  the  several  ranges  which  traverse  the  region 
between  Mexico  on  the  south  and  the  British  Possessions  on  the 
north  as  parts  of  one  stupendous  whole,  whose  upheaval  in  the 
main  may  be  referred  to  one  geological  epoch,  we  find  that  along 
the  fortieth  parallel  the  most  active  telluric  forces  were  exerted, 
producing  the  widest  expansion  and  culminating  in  the  loftiest 
peaks.  Between  the  Sierra  Nevada  on  tlie  west  and  the  Wasatch 
on  the  east,  the  ridges,  with  their  intervening  valleys,  reach  an  ex- 
pansion of  not  less  than  a  thousand  miles.  Traced  north  and  south 
they  not  only  diminish  in  height  but  contract  in  width  to  about 
four  hundred  miles.  There  are  five  or  six  peaks  in  Western  Col- 
orado which  attain  an  altitude  of  over  fourteen  thousand  feet 
above  the  sea,  constituting  the  highest  ground  in  the  United 
States,  with  the  exception  of  a  region  on  the  head  waters  of  Kern 
River  where  there  is  a  single  point,  Mt.  Whitney,  estimated  at 
fifteen  thousand  feet. 

Between  the  Missouri  River  and  th^  Rocky  Mountains  there  is 
a  great  swelling  of  the  land,  which  to  the  ordinary  observer  is  al- 

•Read  before  the  Chicago  Academy  of  Sciences,  November  14, 1871. 

Entered  according  to  Act  of  Congress,  In  the  yenr  1872,  by  the  Pbabody  ACADElfT  OF 
Science,  in  the  Office  of  the  Librarian  of  Congress,  at  Wasliington. 
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most  imperceptible.  Kansas  City,  at  the  junction  of  the  Missouri 
and  Kaw  Rivers,  is  six  hundred  and  forty-eight  feet  above  tide 
water ;  First  View,  near  the  western  line  of  Kansas,  is  four  thou- 
sand, four  hundred  and  seventy-nine  feet ;  and  Denver,  fourteen 
miles  from  the  base  of  the  mountains,  is  five  thousand,  one  hun- 
dred and  five  feet.  Thus  it  will  be  seen  that  the  traveller  along 
this  route  is  ascending  a  rapidly-inclined  grade  which  to  the  eye 
appears  as  a  dead-level. 

From  this  elevated  plateau  the  mountains  rise  abruptly,  like  a 
great  rampart,  ridge  succeeding  ridge,  until,  on  the  fortieth  par- 
allel, the  culminating  point  is  attained  at  Gray's  Peak.  This  peak 
was  named  in  honor  of  the  distinguished  botanist  of  that  name, 
by  one  of  his  devoted  disciples.  Dr.  Parry,  who  was  the  first  to 
measure  its  altitude,  which  he  found  to  be  fourteen  thousand,  two 
hundred  and  forty-five  feet. 

There  are  really  two  culminating  points  to  the  range  in  this  vi- 
cinity ;  one  with  a  rounded  outline  probably  a  few  feet  lower,  and 
the  other  cone-like  in  form,  which  in  the  distance  resembles  an 
aerial  p}Tamid.  It  would  not  be  inappropriate  to  attach  to  the 
southern  point  the  name  of  Torrey,  who  has  done  so  much  in  de- 
termining the  botany  of  the  mountain  region  of  the  United  States ; 
thus  linking  together  the  names  of  two  honored  observers  who 
throughout  a  series  of  years  have  worked  side  by  side  in  a  com- 
mon science.  Here  is  the  water-shed  of  the  continent.  The  rains 
which  fall  on  the  western  slope  find  their  way  to  the  Pacific 
through  the  Colorado  River  and  the  Gulf  of  California,  and  those 
which  fall  on  the  eastern  slope  reach  the  Atlantic  through  the 
Platte  branch  of  the  Missouri,  thence  through  the  Mississippi  and 
the  Gulf  of  Mexico. 

Standing  at  Denver  on  a  clear  summer's  day,  the  observer  com- 
prehends in  the  range  of  his  vision,  a  view  rarely  surpassed  in 
grandeur  and  extent.  The  mountains  rise  abruptly  from  the 
plains  like  a  great  wall  which  can  be  traced  for  one  hundred  and 
fifty  miles.  To  the  south  is  seen  Pike's  Peak,  distant  sixty  miles 
or  more,  jutting  into  the  plains,  and  to  the  north,  nearly  equidis- 
tant. Long's  Peak,  with  its  snow-clad  flanks  and  bare  scalp,  looms 
up  amidst  the  congeries  of  peaks.  The  intermediate  distance  is 
filled  in  with  mountains  of  eveiy  variety  of  contour ;  some  serra- 
ted, some  crater-like,  some  pyramidal  and  some  with  rounded 
outlines. 
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The  best  time  to  view  this  landscape  is  at  early  morn.  The 
mountains  then  resemble  a  great  cloud-bank  hanging  on  the  verge 
of  the  western  horizon.  As  the  sun  comes  up  illuminating  the 
peaks  and  projecting  crags,  the  landscape  resolves  itself  into  defi- 
nite outlines.  Over  the  whole  are  thrown  broad  masses  of  light 
and  shade,  and  rock  and  tree  and  grassy  slope  are  revealed  with 
wonderful  distinctness,  while  from  the  snow-fields  are  flashed  back 
the  tints  of  sapphire  and  gold.  Bathed  in  that  rare  and  clear 
atmosphere  there  is  something  in  this  scene  ideal,  unearthly. 
"The  Delectable  Mountains"  revealed  to  the  vision  of  John  Bun- 
yan  were  not  comparable  in  grandeur  to  these. 

While  in  the  distance,  the  mountains  appear  to  present  an  im^ 
penetrable  barrier,  yet  when  approached,  they  are  found  to  be  in- 
tersected by  numerous  canons  which  aflbrd  practicable  routes  to 
their  very  heart,  and  enable  the  explorer,  without  exhausting  ef- 
fort, to  scale  their  loftiest  summits.  Their  arrangement  en  echelon 
affords  passes  which  may  be  surmounted  even  by  railroads. 

We  have,  very  properly,  ihcorporated  into  our  vocabulary  the 
Spanish  term  "canon"  as  expressive  of  a  torrent-stream  walled 
in  by  mountains.  Such  is  the  character  of  all  the  streams  which 
descend  to  the  plains.  Rock-bedded  and  often  rock-walled,  they 
rush  and  roar  in  their  onward  course,  and  only  find  repose  after 
their  escape  to  the  broad  undulating  plains. 

Ascending  a  summit  from  which  a  bird's  eye  \iew  of  the  country 
can  be  obtained,  the  contour  of  the  surface  appears  like  a  confused 
mass  of  matter  thrown  up  and  corrugated  when  the  elements  of 
fire  were  in  the  wildest  commotion.  A  tumultuous  sea,  instanta- 
neously arrested  and  petrified,  would  be  a  miniature  representa- 
tion of  what  is  here  seen ;  and  yet,  when  the  geologist  comes  to 
carefully  examine  the  structure  of  the  mountains  stratigraphically, 
he  finds  that  they  range  in  nearly  conforming  lines,  whose  direc- 
tion is  N.  N.  W.  and  S.  S.  E. 

Another  striking  feature  in  the  topography  of  this  region  is 
the  series  of  high  table-lands  known  as  "  parks."  They  are  ver- 
dant valleys  walled  in  by  snowy  mountains.  The  melting  snows 
give  rise  to  numerous  springs  and  rivulets  which  sustain  an  al- 
most perennial  growth  of  bunch  grass,  making  these  parks  accord- 
ing to  Fremont  "the  paradise  of  all  grazing  animals,"  and  these 
streams  the  favorite  abode  of  the  speckled  trout.  The  antelope, 
the  elk,  the  mountain  sheep  and  the  black-tailed  deer  still  abound 
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in  these  rich  pastures,  but  the  buffalo  has  been  driven  away. 
When,  in  1844,  Fremont  visited  the  South  Park,  herds  of  these 
animals  blackened  the  surface,  and  their  well-beaten  trails  afford- 
ed the  most  practicable  route  through  the  region ;  but  now  they 
do  not  even  approach  the  foothills. 

The  Utes  use  these  parks  during  the  summer  as  cow  lodges,  but 
as  winter  approaches  the  herd  is  driven  down  to  the  plain. 

Geology.  To  comprehend  the  geology  of  the  Rocky  Mountains, 
where  the  forces  of  metamorphism  have  been  so  powerfully  ex- 
erted, it  is  necessary  at  the  same  time  to  study  the  geology  of  the 
Plains,  where  the  strata  repose  nearly  horizontally,  and  are  abun- 
dantly charged  with  fossils.  Staiting  at  Kansas  City,  we  first  en- 
counter the  Coal  Measures,  which  continue  to  Fort  Riley.  Here 
occurs  a  drab-colored  limestone  associated  with  marls,  which  is 
regarded  as  the  equivalent  of  the  Permian.  Next  succeeds  a  series 
of  bright  red  and  green  marls,  seen  at  Salina,  which  may  be  Tri- 
assic.  Above  this  formation  comes  the  Cretaceous  occupying  a 
*  broad  zone  nearly  coterminous  with  the  plains,  conspicuously  dis- 
played at  Ellis,  Fossil  Creek,  and  Fort  Wallace.  The  Miocene- 
tertiary  abuts  against  the  foothills  and  extends  to  the  east  of  Den- 
ver. At  Golden  City,  the  strata  of  this  formation  are  tilted  up 
vertically,  thus  showing  that  within  comparatively  recent  times, 
this  region  has  been  subjected  to  violent  displacements.  It  is 
characterized  by  heavy  deposits  of  coal  (lignite)  which  is  success- 
fully mined  at  Golden  City,  on  Ralston's  Creek,  South  Boulder  and 
other  streams  descending  from  the  mountains.  The  beds  are  from 
ten  to  fourteen  feet  thick — an  undue  expansion  which  would  indi- 
cate that  they  are  pockets,  instead  of  persistent  seams.  The  coal 
is  bright  and  'glossy,  but  crumbles  on  exposure  to  the  air,  and 
even  when  burned  in  a  grate.  It  contains  from  twelve  to  fifteen 
per  cent,  of  hygrometric  moisture  which  must  be  expelled  in  com- 
bustion at  the  expense  of  the  fixed  carbon,  and  therefore  prevents 
it  from  acquiring  that  concentrated  heat  necessary  in  metallurgic 
operations.  It  answers  well  for  household  purposes  and  for  loco- 
motives, and  in  such  a  region  where  wood  is  scarce,  its  economi- 
(^\  value  can  hardly  be  over  estimated. 

As  we  enter  the  foothills,  layers  of  brick-red  sandstone  are  ob- 
served which,  although  destitute  of  fossils,  Ilayden  is  disposed  to 
regard  as  Jurassic.     There  is  also  seen  a  drab-colored  limestone. 
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used  at  Denver  for  building  purposes,  which  Hayden  regards  as 
Carboniferous.  Although  ripple-marked,  I  observed  no  fossils. 
Both  of  these  deposits  are  highly  metamorphosed  and  the  strata 
stand  nearly  vertical. 

Next  succeeds  a  vast  series  of  gneissoidal  rocks  in  which  feld- 
spar and  mica  are  the  predominant  minerals.  These  rocks  every- 
where show  lines  of  bedding,  but  they  have  been  plicated,  shat- 
tered and  tilted  up  at  all  angles,  and  at  the  same  time  are  cut  by 
numerous  divisional  planes.  The  metamorphism  of  the  mass  is 
so  complete  as  to  have  obliterated  all  traces  of  fossils  and  to  have 
changed  the  mechanical  structure  of  the  rocks  themselves.  Per- 
haps there  is  no  region  on  the  continent  where  the  action  of  igne- 
ous causes  is  displayed  on  so  grand  a  scale  as  here. 

The  true  granites  are  only  seen  along  the  axes  of  elevation. 
They  play  an  important  part  in  the  structure  of  the  region,  con- 
stituting, as  it  were,  its  framework. 

In  the  Rocky  Mountain  system  is  probably  represented  the 
whole  assemblage  of  formations  from  the  Azoic  up  to  and  includ- 
ing the  Jurassic,  but  so  thorough  has  been  the  process^  of  meta- 
morphism, at  least  on  the  Atlantic  slope,  that  it  is  impossible  to 
recognize  subordinate  groups.  On  the  western  slope,  Fremont 
long  ago  recognized  rocks  with  organic  remains,  which  he  referred 
to  the  Oolite,  which  is  a  member  of  the  Jurassic.  The  investiga- 
tions of  Whitney  in  California  have  settled  this  question — that  it 
was  at  the  close  of  the  Jurassic  epoch  that  this  vast  assemblage  of 
formations  was  metamorphosed  and  folded  into  great  ridges  with 
their  intervening  valleys.  The  eruptive  rocks  accompanying  this 
upheaval  were  for  the  most  part  granites,  probably  in  a  pasty  con- 
dition, as  in  this  association  there  are  no  traces  of  volcanic  prod- 
ucts. 

Vein  Phenomena. —  It  was  at  this  time  that  the  granites  and 
metamorphic  rocks  became  impregnated  with  the  precious  metals, 
such  as  gold  and  silver,  which  are  fouml  concentrated  in  veins  and 
fissures.  At  a  subsequent  date — during  the  earlier  Tertiary  Pe- 
riod— a  series  of  volcanic  vents  were  formed  along  the  line  of  pre- 
vious disturbance,  from  which  were  poured  forth  a  series  of  igneous 
products,  such  as  basalts,  lavas,  etc.  These  also  became  impreg- 
nated with  the  precious  metals,  of  which  the  famous  Comstock  lode 
in  Nevada,  as  shown  by  Richthofen,  is  a  notable  example.     Thus, 
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then,  the  formation  of  the  mineral  veins  of  this  region  may  be 
referred  to  two  distinct  epochs. 

The  veins  of  Colorado,  thus  far  mined,  belong  to  the  older  class. 
The  gold-bearing  veins,  unlike  those  of  California,  contain  in 
their  gangues,  copper  and  iron  pyrites,  blende  and  galena,  and  so 
intimately  is  the  gold  connected  with  these  sulphurets,  that  great 
loss  is  incuiTed  in  its  extraction. 

The  veins  of  silver  have,  also,  their  associations  of  base  sul- 
phurets, and  the  silver  itself  appears  under  the  forms  of  sulphu- 
ret  and  antimonial.  Black  Hawk,  and  Central  City  are  the  main 
sites  of  gold  mining,  while  Georgetown  is  the  focus  of  silver  mining. 
The  annual  product  in  the  precious  metals  as  estimated  by  Clar- 
ence King  is  about  three  million,  two  hundred  and  fifty  thousand 
dollars.  As  constituting  a  part  of  the  volcanic  phenomena,  may  be 
mentioned  the  frequent  occurrence  of  hot  springs  throughout  the 
whole  area  occupied  by  this  mountain  system.  In  Colorado,  the 
most  noted  are  those  of  Middle  Park  and  Idaho.  The  former  are 
not  readily  accessible,  and  I  am  not  aware  that  their  waters  have 
been  subjected  to  analysis.  The  latter  are  now  resorted  to  for 
their  remedial  virtues  in  cases  of  rheumatism,  paralysis,  and  cu- 
taneous affections.  These  springs  issue  from  the  left  bank  of 
Soda  Creek,  and  are  three  in  number.  The  flow  is  not  copious, 
being  about  ten  gallons  a  minute.  The  temperature  is  109°  F. 
An  analysis  of  the  water  by  Mr.  J.  G.  Pohle  of  New  York,  gave 
one  hundred  and  seven  grains  of  solid  matter  to  the  gallon,  made 
up  of  the  following  ingredients : 

Carbonate  of  Soda, 30.80 

Carbonate  of  Lime, 9.5Si 

Carbonate  of  Magnesia, 2.88 

Carbonate  of  Iron,      .       .       .       .       , 4.12 

Sulphate  of  Soda, 29.36 

Sulphate  of  Magnesia, 18.?i 

Sulphate  of  Lime, 3.44 

Chloride  of  Sodium, -       .       .       .  4.16 

Chloride  of  Calcium  and  Magnesium,  of  each  a  trace, 

Silicate  of  Soda, 4.08 

107.08 

Climate. — One  of  the  most  striking  peculiarities  of  these  moun- 
tains is  the  absence  of  a  perpetual  line  of  congelation.  Mr.  Bowles 
in  his  little  work  on  this  region,  calls  special  attention  to  this  sig- 
nificant fact,  and  points  out  the  diversities  between  these  moun- 
tains and  those  of  Switzerland  ;  and  what  I  propose  to  state  under 
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this  head  will  be  but  an  amplification  of  this  train  of  thought.  It  is 
true  that  in  midsummer  even  large  snow-fields  are  to  be  seen,  but 
it  is  the  result  of  the  winter's  accumulation  in  the  ravines  and 
other  places  sheltered  from  the  sun.  Above  the  snow-patches  the 
grasses  thrive  and  the  delicate  lichens  in  thin  flat  crusts  adhere  to 
the  rocks  which  form  the  dominating  peaks.  The  tree-line  ascends 
to  eleven  thousand  feet.  Potatoes,  beets  and  cabbages  and  the 
hardier  cerealia,  such  as  oats  and  barley,  are  successfully  cultiva- 
ted at  nine  thousand  feet;  at  ten  thousand  feet  flowers  bloom, 
often  sending  forth  their  petals  close  by  a  snow-bank.  Thus  Jan- 
uary and  May  are  commingled.  Thriving  under  such  conditions 
is  a  wild  columbine  which  clusters  in  large  patches  and  bears  a 
deep  purple  blossom  fringed  with  white.  This  profusion  of  gaudy 
flowers  arrested  the  attention  even  of  the  untutored  savage,  and 
the  Utes  gave  to  the  plant  the  name  of  idaho  or  purple  flower. 
The  white  explorers  applied  this  name  to  a  town,  which  they 
founded  on  the  banks  of  Clear  Creek  in  Colorado,  and  a  band  of 
miners  swarming  thence  to  a  region  farther  north,  carried  with 
them  this  name,  which  subsequently  became  attached  to  a  territory 
of  the  United  States. 

During  the  summer,  day  after  day,  the  sun  comes  up  without  a 
cloud ;  but  midday  passed,  there  is  an  afternoon  mist,  often  ac- 
companied by  thunder  and  lightning.  At  Denver  the  phenomena  of 
gusts  of  wind  and  thunder  and  lightning  are  of  almost  daily  occur- 
rence, and  j^et  without  a  drop  of  rain.  During  the  month  of  July 
last,  the  precipitation  was  fifty- one  one-hundi-eths  of  an  inch.  In 
the  mountains  there  are  "  cloud  bursts,"  when  the  rains  fall  in  a  cat- 
aract and  filling  the  gulches  sweep  every  thing  before  them. 

The  electrical  phenomena  often  occurring  during  a  storm  on  the 
summits  of  the  mountains  are  most  vivid,  and  dangerous  to  those 
caught  in  such  exposed  positions.  There  are  authentic  instances 
where  the  body  becomes  so  surcharged  with  electricity  that  the  hair 
stands  out  rigidly,  and  sparks  are  emitted  from  the  person  thus 
isolated  when  approached,  and  every  metallic  article  becomes  lu- 
minous. 

Statistics  as  to  the  amount  of  rainfall  in  the  mo  ntains  have 
not  been  collected,  but  at  Denver  it  only  reaches  about  thirteen 
inches  during  the  year. 

In  that  dry  and  bracing  atmosphere  the  thermometer  may  rise 
to  ninety  degrees  F.  and  yet  without  producing  those  depressing 
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effects  experienced  in  a  more  humid  climate.  Perspiration  is  al- 
most insensible.  The  residents  represent  that  autumn  is  the  pleas- 
antest  portion  of  the  year,  and  that  this  delicious  season  contin- 
ues until  January,  when  the  winter  seriously  sets  in  and  continues 
until  May.  The  snows  are  not  deep,  and  on  the  cliffs  exposed 
to  the  direct  rays  of  the  sun  rarely  remain  over  a  few  days. 
Such  is  the  climate  in  the  canons,  but  on  the  higher  peaks  a  man- 
tle of  white  begins  to  form  late  in  September  and  continues  to  ac- 
cumulate until  spring. 

The  temperature  at  Denver,  two  thousand,  one  hundred  and  &ve 
feet  above  the  sea,  does  not  differ  essentially  from  that  at  Cam- 
bridge, Massachusetts,  seventy-one  feet  above  the  sea,  while  the 
difference  of  latitude  is  about  two  degrees.  This  is  shown  in  the 
subjoined  table : 


DEirVER. 

Spr. 

Snm. 

Aut. 

Win. 

Mean. 

45.6 

G9.0 

39.9 

CAMBRIDGE. 

30.3 

46.2 

44.3 

68.6 

50.1 

2C.2 

47.8 

1.3+ " 

.4— 

10.2— 

4.1+ 

1.1— 

Mt.  Washington,  in  New  Hampshire,  is  six  thousand  six  hun- 
dred feet  above  the  sea,  and  the  little  baud  of  observers  who  last 
year  passed  the  winter  upon  its  summit,  encountered  all  the  rig- 
ors of  an  arctic  climate.  At  Idaho  Springs,  in  the  heart  of  the  Col- 
orado Mountains,  and  one  thousand  one  hundred  and  forty-two 
feet  higher,  cattle  may  pass  the  winter  without  shelter.  A  warm 
breath  permeates  the  valleys,  mitigating  the  severity  of  winter, 
and  rendering  the  climate  agreeable  to  the  human  system.  I  will 
not  pause  to  discuss  the  causes  of  this  anomaly,  so  at  variance 
with  what  is  observed  in  other  regions  lying  within  the  temperate 
zone. 

If  we  turn  to  the  Alps,  from  which  we  naturally  derive  our  ideas 
of  the  effects  of  temperature  by  reason  of  elevation,  we  shall  find 
that  far  different  conditions  prevail.  At  the  height  of  eight  thou- 
sand feet  the  line  of  perpetual  snow  is  encountered,  and  not  less 
than  four  hundred  glaciers  exist,  extending  over  an  area  of  four- 
teen hundred  square  miles.  Mt.  Blanc,  fifteen  thousand,  seven  hun- 
dred and  forty- four  feet  above  the  sea,  about  fifteen  hundred  feet 
higher  than  several  of  the  Colorado  Peaks,  is  scaled  only  by  cut- 
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ting  steps  for  a  long  distance  in  an  icy  acclivity,  and  its  scalp  is 
always  snow-clad.  The  pines  and  larches  disappear  at  five  thous- 
and, nine  hundred  feet,  while  the  mosses  and  lichens  continue  up 
to  the  line  of  perpetual  snow.  The  cerealia  are  not  grown  higher 
than  three  thousand,  eight  hundred,  or  four  thousand  feet,  but  in 
one  sheltered  place,  Skala,  barley  ripens  at  five  thousand,  nine 
hundred  and  fifty  feet  above  the  sea. 

In  order  to  produce  glaciers  there  must  be  a  marked  relief  and 
depression  of  the  surface  and  a  marked  vicissitude  between  the 
summer  and  winter  temperature.  While  the  Andes  in  the  tropics 
rise  into  the  region  of  perpetual  congelation,  there  is  not  that  va- 
riation of  temperature  which  is  necessar}'  to  produce  neve,  that 
aggregation  of  large  crystalline  facets,  so  different  from  river-ice, 
which  make  up  glaciers.  Many  parts  of  Siberia  and  North  Amer- 
ica are  within  the  line  of  permanent  ground  frost,  and  j^et  no  gla- 
ciers are  formed.  In  the  Alps,  according  to  Forbes,  the  summer's 
thaw  percolates  the  snow  to  a  great  depth  with  water.  The  frost 
of  the  succeeding  winter  penetrates  it  far  enough  to  freeze  it  to 
at  least  the  thickness  of  one  year's  fall ;  or  by  being  repeated  in 
two  or  more  years,  consolidates  it  more  effectually.  The  glacier 
commences  near  the  line  of  perpetual  snow,  and  renewed  by  the 
accumulation  of  each  winter  descends  to  a  lower  level,  its  extrem- 
ity being  constantly  dissolved  by  the  summer's  heat. 

In  the  Colorado  region  the  conditions  of  relief  and  depression 
of  siu-face  are  sufficient  to  maintain  glaciers,  but  the  temperature 
is  not  sufficiently  low  to  maintain  a  line  of  perpetual  congelation 
on  which  they  depend  for  their  existence. 

Glacial  Action. — Two  enquiries  naturally  suggest  themselves  ; 
were  these  mountains  formerly  encased  in  ice  ?  Were  these  plains 
subjected  to  that  erosive  action  so  conspicuously  displayed  in  New 
England  and  the  region  of  the  Great  Lakes  ? 

The  western  limit  of  the  Erratic  block  group,  as  observed  by 
me,  is  in  the  immediate  valley  of  the  Missouri,  between  Leaven- 
worth and  Lawrence.  The  western  limit  of  the  striated  rocks, 
as  observed  by  Hay  den,  is  at  Plattsmouth,  also  in  the  immediate 
valley  of  the  Missouri. 

In  crossing  the  plains,  which  expand  to  more  than  six  hundred 
n.iles  m  width,  there  is  an  absence  of  all  drift  phenomena,  such 
as  boulders,   gravel  knolls,  and  planed   surfaces,  until  Denver 
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is  approached.  Here  the  soil  reposes  on  a  water-washed  gravel, 
but  the  beds  of  the  streams  are  composed  of  shifting  sands.  Ad- 
vancing towards  the  foothills,  small  boulders  are  obsers^ed  strown 
over  the  surface,  and  occasionally  it  is  traversed  by  ridges  of  sand. 
In  fact  the  observer  experiences  a  feeling  of  disappoint- 
ment at  the  absence  of  the  more  striking  drift  phenomena ;  for 
naturally  comparing  this  region  with  the  Alps,  he  expects  to  see 
great  outlying  masses  of  rock  which  have  been  transported  far 
from  the  parent  bed ;  accumulations  of  gravel  and  sand  in  the  na- 
ture of  terminal  moraines;  and  rock  surfaces  which  have  been 
planed  down  and  striated.  Entering  the  mountains,  the  cliffs 
are  jagged,  no  where  exhibiting  those  smooth  outlines  seen  in  the 
Alps  ai\d  called  by  De  Saussure,  roches  moutonnees.  The  enclos- 
ing banks  of  the  streams  are  made  up  of  large  egg-shaped  peb- 
bles and  occasional  boulders  two  and  three  feet  in  diameter.  None 
of  these  materials,  so  far  as  I  have  observed,  are  striated^  while 
the  true  drift  pebbles  are  almost  invariably  marked  by  such  signs. 
Taking  Clear  Creek  as  the  line  of  my  observation,  these  water- 
worn  materials  do  not  attain  an  elevation  above  its  bed  of  more 
than  one  hundred  feet,  and  tracing  the  smaller  streams  to  higher 
elevations  they  soon  disappear  and  are  replaced  by  angular  frag- 
ments. 

The  transporting  power  of  the  present  streams  is  very  great. 
They  have  a  descent  of  from  fifty  to  one  hundred  feet  to  the  mile, 
and,  swollen  by  the  spring  freshets,  the  waters  sweep  down  with 
sufficient  force  to  bear  along  the  largest  boulders  here  observed, 
particularly  if  entangled  in  ice. 

Another  phenomenon  characteristic  of  all  true  drift  regions,  is 
entirely  wanting  on  the  plains,  and  but  sparingly  represented  in 
the  mountains  ;  and  that  is  the  absence  of  lakes.  Professor  Ram- 
sey, as  far  back  as  1862,  in  a  paper  communicated  to  the  Geolog- 
ical Society  of  London,  pointed  out  the  fact  that  lakes  were  very 
numerous  in  those  regions  where  the  evidences  of  ice  action  were 
most  manifest,  and  comparatively  rare  in  tropical  and  subtropi- 
cal regions ;  and  maintained  that  they  were  actually  due  to  the 
erosion  of  their  basins  by  glaciers. 

The  scenery  of  the  Alps  derives  one  of  its  principal  charms 
from  the  abundance  of  its  lakes.  We  may  refer  to  Geneva,  Con- 
stance and  Zurich,  near  the  borders  of  the  mountains,  to  the 
Lakes  of  the  Four  Cantons,  Lago  Maggiore,  and  Como,  and  the 
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series  of  Austrian  lakes,  to  say  nothing  of  the  innumerable 
pools  of  water  which  occur  near  the  summits  of  the  loftier  ridges. 

The  scenery  of  Sweden  and  Norway  is  diversified  by  these  in- 
land enclosures  of  water,  which  become  rare  in  the  more  temper- 
ate climates. 

If  we  consult  a  map  of  the  northern  portion  of  our  own  coun- 
try, we  shall  find  that,  leaving  out  the  great  chain  of  the  Canadian 
Lakes,  and  such  collections  of  water  as  Winnepeg,  Athabasca, 
Slave  Lake  and  Bear  Lake,  all  the  way  from  Minnesota  to  the 
Arctic  Sea,  there  are  innumerable  smaller  lakes  which  enable  the 
voyageur  in  his  canoe  to  penetrate  to  every  portion  of  the  country. 
In  southern  Wisconsin  the  lakes  are  few  and  in  Illinois  they  dis- 
appear almost  altogether. 

On  the  plains  there  is  not  a  permanent  collection  of  water  to 
which  we  attach  tlie  name  of  lake  ;  and  in  the  mountains  they  are 
rare.  This  is  the  more  surprising  when  we  consider  how  actively 
the  forces  of  elevation  and  subsidence  have  been  exerted.  The 
Great  Basin,  it  is  true,  is  characterized  by  numerous  lakes,  most 
of  which  are  of  a  highly  saline  or  brackish  character,  but  in  a  re- 
gion where  the  streams  are  cut  off  from  the  sea,  it  is  but  natural 
that  the  waters  should  accumulate  in  the  depressions. 

There  may  have  been  a  time  when  the  annual  precipitation  of 
rain  was  greater,  and  consequently  the  transporting  power  of  the 
streams  was  increased  beyond  their  present  capacity,  but  there  are 
few  phenomena  with  regard  to  the  distribution  of  the  superficial 
materials  which  cannot  be  explained  by  a  resort  to  causes  now  in 
operation.  Professor  Whitney  has  arrived  at  substantially  the 
same  results  with  regard  to  the  Pacific  slope. 

In  concluding  these  observations,  I  may  remark  that  the  rail- 
road facilities  are  now  so  far  developed  that  to  an  inhabitant  of 
the  Mississippi  Valley,  this  region  is  as  accessible  as  the  White 
Mountains  of  New  England.  The  ordinary  observer  is  brought 
in  contact  with  some  of  the  grandest  scenes  in  nature,  whilst  to 
the  geologist  and  botanist  are  opened  new  spheres  of  observation 
—  a  constantly  recurring  succession  of  the  most  interesting  and 
varied  phenomena. 
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lERIGATION  AND  TliE  FLORA  OF  THE  PLAINS. 

BIT    E.    L.    GHEENE. 

The  Bystem  of  irrigation  is  destined  to  <*ffect  some  intei^eting 
changes!  in  tlie  aspect  of  the  western  plains  in  rt^gard  to  their  liot^ 
any,  as  will  appear  from  a  few  faints  which  we  mibjoin  as  th^  re- 
»nlt  of  obaervations  made  in  Colorado  during  the  past  two  peaisnns. 

It  might  be  expeotcd  that  refresiiing  streunig  condnetetl  thiougli 
this  naturally  rich,  but  extremely  arid  sot!,  woold  have  flowefy 
banks.  So  indeed  it  does  aometimes  hnppeii,  and  bo  it  would 
always  be  if  the  diggers  of  ditches  wouhl  make  them  broad  and 
shallow.  With  gi-adually  sloping  bunks,  instead  of  diggiug  litem 
ijaiTow  and  deep  and  leaving  tlie  ^ides  perpendieular. 

God  q^eed  the  hdiurs  of  tlie ''grim  utiiitarism  ;"  for  wbon  he 
has  plowed,  and  scattered  the  ''  precious  seed,*'  we  know  (hat 
with  the  wheat,  there  will  spriug  up  and  bloom  the  purple  corn 
eoeklc,  ami  the  ye^How  eveTiiiig  t>nmrt>se — ^one  joy  for  him  and 
three  for  uh.  Or,  if  his  i^kill  dividej?  thu  uinuntain  stream,  causing  a 
portion  of  its  waters  to  turn  from  then*  natural  courise  adown  the 
valley,  and  leads  them  over  the  thirsty  pbiius  tb:d  lie  above^ 
the  happier  are  we  ;  for  while  now  fr*nn  tlie  i^ice  of  the  '*  rleserfc** 
he  reaps  golden  harvests,  we  see  it  ^^  rejoice  and  (>loBsom  as  the 
rose/' 

We  will  suppose  tluit  the  reader  ii?  a  liotunist,  and  thiU  lie  has 
eome  out  from  the  far  Atlantic  shore,  to  pass  a  i\t\r  summer  weeks 
among  the  mouutaius.  Arrived  iu  Denver,  the  next  point  to  be 
gained  is  Golden  City,  the  gateway  to  the  mountains.  He  might 
traverse  this  short  distance  in  lesiH  ihau  a  half  hour  liy  raib  but  of 
this  mode  of  conveyance,  excellent  as  it  is,  some  tbix*c  thousand 
miles,  more  or  less,  he  is  now  d**ubtless  tired  ;  be i^ ides,  he  wishes 
bo  see  something  of  the  vegetation  of  the  plains  before  leaving 
them  for  the  rocks  and  the  jjine-forests,  the  alpine  bogs^  and  the 
fiekks  of  perpetual  snow.  You  then  take  this  little  trip  to  Golden 
City  on  foot.  It  is  July  or  August.  There  hiis  lieen  no  rain  for 
tliese  many  weeks.  The  road  is  miserably  dusty,  but  if  you  are 
on  foot  (or  on  horseback)  you  need  not  follow  it,  and  the  whole 
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surface  of  the  plains  is  sere  and  brown  save  some  "eigbties"or 
larger  tracts  that  are  fenced,  and  under  cultivation. 

You  have  perhaps  crossed  a  broad,  deep  canal  of  swiftly-flowing, 
muddy  water,  and  now  in  passing  these  fields  of  grain  3^ou  hear 
the  laughing  voices  of  little  streams.  They  are  hidden  from  view 
by  the  standing  growth,  and  at  proper  distances  from  each  other 
they  go,  singing  on  their  way  across  the  gently  sloping  fields, 
making  glad  the  hearts  of  the  ranchmen,  with  their  sure  promises 
of  an  abundant  harvest.  Now  right  in  the  midst  of  one  of  these 
"eighties"  of  wheat,  you  behold  a  solid-half-acre  of — can  it  he? 
Yes,  those  are  certainly  the  long  strap-shaped  leaves,  and  the  dark 
cylindrical  spikes  of  Typha  latifolia !  the  veritable  Cat-tail  Flag ; 
and  growing  more  densely  and  luxuriantly  than  you  ever  saw  it 
before. 

It  is  difficult  to  harmonize,  in  your  mind,  this  patch  of  marsh 
with  its  close  surrounding  of  thrifty  grain,  and  equally  diflScult  is 
it  to  reconcile  the  whole  field  with  what  seems  to  shut  it  in  on  all 
sides  i.  e.  a  seeming  boundless,  lifeless  waste  of  withered  prairie 
grass.  There  are  now,  on  these  plains,  many  acres  of  Cat-tail 
Flag  where  five  yeai's  ago,  no  seed  of  a  marsh  plant  would  have 
germinated,  because  all  was  then  more  like  an  African  desert  than 
an  American  swamp.  The  change  came  after  the  following  man- 
ner. The  large  ditch  was  first  made  from  some  stream  before  it 
leaves  the  mountains,  and  led  along  the  higher  ground,  whence  its 
waters  were  conducted  to  these  lands  below,  which  now  constitute 
fertile  fields.  After  one  or  two  seasons  of  irrigation,  all  slight 
hollows  came  to  be  occupied  by  shallow  ponds.  Why  the  sur- 
plus waters  do  not  sink  away  into  the  earth  beneath,  you  must 
learn  from  the  geologist.  The  fact  is  they  do  not.  Even  during 
fall  and  winter  when  the  water  is  turned  off"  from  the  ditches,  the 
ponds  remain  the  same,  the  water  in  them  falling  but  slightly  be- 
low the  ordinary  level. 

The  gossamer-winged  seeds  of  the  Typha  are  borne  upon  the 
winds  by  the  thousand,  from  the  valleys  of  the  rivers  below,  to 
these  uplands.  Here  they  find  all  circumstances  favorable  to 
germination,  and  the  plants  grow  and  spread  rapidly ;  sedges  and 
other  marsh  plants  growing  with  them,  and  the  whole  comes  in  the 
course  of  a  few  years  to  bear  a  strong  contrast  to  the  almost  des- 
ert tracts  around. 

In  the  settled,  and  consequentl}''  irrigated,  portions  of  country 
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which  lie  nearest  the  foothills,  where  the  landscape  is  considera- 
bly varied  by  elevations  and  depressions,  there  are  now  many 
larger  lakes  covering  five  or  ten  acres  and  quite  deep,  which  were 
nothing  more  than  dry  hollows  six  or  eight  years  ago.  The  num- 
ber and  variety  of  aquatic  plants  in  these  lakes  are  increasing 
every  year,  and  on  the  shores  of  some  the  cotton  woods  and  wil- 
lows that  have  sprung  up  from  seed  are  becoming  quite  conspic- 
uous. In  the  section  of  which  I  speak,  there  are  no  natural  lakes 
or  ponds,  but  in  those  which  have  been  the  incidental  result  of  the 
irrigation  of  the  lands  around  them,  the  water-fowl,  the  amphibi- 
ous reptiles,  and  strictly  aquatic  plants  have  all  found  for  them- 
selves homes  in  what  was  but  a  dry  waste,  a  few  years  since. 
Some  of  the  very  oldest  lines  of  ditches  are  now  noticeable,  at 
great  distances  by  the  native  willows,  which  have  sprung  from 
seed  and  attained  their  full  size,  all  along  their  banks.  Otherwise 
the  willows  and  cotton  woods  grow  only  in  the  mountains  or  by  the 
rivers  whose  valleys  lie  considerably  below  the  level  of  the  plains. 
Among  the  plants  of  the  plains  are  a  large  class  of  annuals,  the 
seeds  of  which  seem  invariably  to  germinate  in  autumn,  and  the 
plants,  to  attain  half  their  growth  during  the  fall  and  early  win- 
ter, so  that  the}'  flower  in  April  and  May.  These  are  for  the 
most  part  gone  out  of  flower  before  the  first  of  June,  in  all  the 
uncultivated  portions  of  the  country ;  and  during  all  the  burning 
months  of  summer  the  seeds  lie  waiting  for  the  rains  of  early  au- 
tumn to  start  them  into  life.  But  not  so  upon  the  cultivated 
lands.  Here,  wherever  moisture  is  given,  there  is  a  regular  suc- 
cession of  these  plants  in  bloom,  through  the  whole  summer  and 
fall ;  and  by  the  ditches  at  the  side  of  our  village  streets,  the  bot- 
anist may  in  October  gather  excellent  specimens  of  plants,  which, 
before  the  settlement  of  the  country,  he  would  have  found  no- 
where after  May.  The  same  may  be  said  of  many  perennials, 
which,  in  the  vicinity  of  the  water,  continue  to  send  forth  fresh 
stems  and  flowers,  long  after  their  season  is  past  in  other  places. 
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BY   JOHN   G.    HENDERSON. 

Comparatively  speaking  it  will  be  but  a  short  time  imtil  the 
buffalo,  like  the  great  Irish  elk,  the  mastodon,  the  dodo,  and  other 
extinct  animals,  that  have  lived  since  the  appearance  of  man  upon 
the  earth,  will  only  be  known  to  us  by  its  bones,  with  this  advan- 
tage, however,  over  the  mastodon ;  its  character,  habits  and  terri- 
tory over  which  it  formerly  ranged  are  all  accurately  described  by 
the  historian  and  naturalist,  as  well  as  the  causes  which  are  leading 
to  its  extinction.  As  civilized  man  advances,  the  buffalo,  the  elk, 
the  deer,  the  beaver,  the  otter,  the  bear,  the  panther,  the  wild-cat 
and  wolf,  and  other  members  of  the  wilderness  or  prairie  fauna, 
must  give  way  to  domesticated  animals — animals  whose  original 
wildness  and  savageness  have  been  subdued,  and  whose  whole 
organization,  mental  and  physical,  has  been  by  thousands  of  years 
of  contact  with  civilized  man  modified  and  changed  so  as  to  be- 
come subservient  to  his  wishes  and  purposes.  Some,  as  the  buf- 
falo, elk  and  deer,  are  slaughtered  for  their  flesh  and  hides  ;  others 
as  the  otter  and  the  beaver,  for  their  skins  alone  ;  while  still  oth- 
ers, such  as  the  panther,  wild  cat  and  wolf,  are  killed  on  account  of 
theu*  savageness,  their  existence  being  incompatible  with  the  pres- 
ence of  civilized  man. 

For  the  buffalo  are  substituted  our  common  cattle,  for  the  wolf 
and  wild  cat,  our  domesticated  dog  and  cat.  Instead  of  clothing 
himself  with  the  skins  of  the  buffalo  and  deer,  and  living  upon  the 
fruits  of  the  chase,  the  civilized  man  carries  with  him  the  sheep, 
from  whose  fleece  he  makes  his  coat  for  winter ;  or  rears  the  cotton 
plant,  while  from  its  fibres  he  manufactures  his  fabrics,  instead  of 
fraying  the  inner  bark  of  the  cedar  or  basswood  for  the  same  pur- 
pose, as  did  the  aboriginal  man. 

But  civilized  man  in  his  march  into  the  wilderness,  or  in  his 
advance  upon  the  prairies,  meets  with  many  new  forms  of  animal 
life  and  from  their  number  he  now  and  then  selects  some,  such  as 
the  wild  turkey,  for  example,  which  seems  to  have  a  pre-adaptation 
to  domestication,  and  from  such  he  adds  to  the  stock  of  his  domes- 
ticated species. 
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But  the  advent  of  civilized  man  not  only  disturbs  the  native 
fauna  by  the  extermination  of  large  numbers  of  animals,  but  also 
by  causing  others  to  increase  largely  in  numbers.  When  the  ene- 
my of  any  animal  is  exterminated  or  thinned  out  by  any  cause, 
such  animal  will  rapidly  increase  in  numbers.  For  illustration, 
the  enemies  of  the  smaller  birds — the  larger  birds  of  prey  —  are 
destroyed  by  civilized  man.  This  gives  the  small  birds  an  advan- 
tage in  the  struggle  for  existence  and  they  increase  in  numbers. 
It  will  thus  be  seen  that  the  real  amount  of  disturbance  of  the 
native  fauna  of  the  prairie  or  wilderness  is  not  so  easily  compre- 
hended as  one  would  at  first  imagine. 

The  early  Jesuit  missionaries  and  French  voyageurSj  who  by  the 
way  of  the  Great  Lakes  penetrated  to  the  valley  of  the  Mississip- 
pi, at  the  end  of  the  seventeenth  century,  found  the  buffalo  in 
thousands  grazing  upon  the  prairies  of  Illinois  and  neighboring 
states,  or  flying  in  countless  numbers  before  the  Red-hunter,  or 
the  prairie  fire. 

The  idea  of  their  domestication  at  once  entered  their  heads, 
and,  from  that  time  to  the  present,  many  attempts  have  been 
made  to  domesticate  them,  or,  by  crossing  with  domesticated  cat- 
tle, to  impart  to  the  latter  some  additional  valuable  quality ; 
but  I  believe  that  hitherto  all  such  attempts  have  proven  abortive. 
Now  and  then,  upon  the  western  frontier,  you  may  see  the  dun 
color,  high  shoulders,  and  somewhat  restless  disposition,  that  in- 
dicajte  a  cross  betwcien  the  domestic  cow  and  buffalo  bull,  but,  like 
the  red-blood  of  the  Indian,  the  mighty  throng  that  is  pressing  on, 
soon  absorbs  it,  and  obliterates  effectually  its  marks,  if  not  wholly 
its  effects. 

It  was  with  a  peculiar  interest  that  I  read  the  descriptions  of 
these  strange  animals,  transmitted  home  by  the  Jesuit  or  voya- 
geur^  who  two  hundred  years  ago  first  looked  upon  "our  vast 
prairies  on  which  herds  of  wild-cattle  pastured  in  confusion." 
Strange  contrast !  Where  now  iron  rails  mark  the  highway  of 
civilization  and  commerce,  then  were  only  paths  made  by  the  buf- 
falo, or  the  Indian  trail  to  hunting  grounds  or  from  village  to  vil- 
lage. Where  now  are  great  cities,  built  of  brick,  stone  and  iron, 
with  their  iron  and  marble  fronted  palaces  of  trade,  then  were 
Indian  villages  of  sometimes  five  hundred  cabins  made  of  rushes 
sewed  together  by  the  hands  of  industrious  squaws  so  ingeni- 
ously as  to  render  them  impervious  to  rain  and  snow,  and  so  light 
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as  to  render  it  easy  for  the  Indian  woman  to  obey  her  dusky  mas- 
ter when  he  ordered  her  to  "take  up  her  house  and  walk."  Now 
huge  boats,  with  gilded  saloons  propelled  by  powerful  steam  en- 
gines float  on  the  bosoms  of  our  rivers,  then  the  light  canoe  made 
of  the  cotton  wood  log  by  the  use  of  the  fire  and  stone  ax,  or 
the  still  lighter  birch-bark,  were  the  only  keels  that  had  ever  dis- 
turbed their  waters. 

As  the  sources  of  information  of  this  character  are  not  accessi- 
ble to  many  readers  of  the  Naturalist,  I  may  be  pardoned  for 
freely  transcribing  from  accounts  given  in  Jesuit  letters  and  Be- 
IcUionSy  and  from  the  pages  of  early  French  writers  and  voyor 
geurs.  Here  we  see  old  Illinois  —  as  it  was  at  the  end  of  the 
seventeenth  century — the  otter,  beaver,  and  wigwams  upon  the 
banks  of  its  rivers,  the  panthers,  wolves,  bears  and  wild-cats 
in  its  forests,  with  its  great  prairies  of  wild  grass  where  grazed  the 
deer,  the  elk,  and  the  buffalo,  or  at  noon-tide  shielded  themselves 
from  the  summer's  sun  under  the  shade  of  lonely  cotton  wood 
trees,  or  in  the  beautiful  groves  that  here  and  there  studded  the 
plain,  like  islands  upon  the  bosom  of  the  ocean.  Here,  too,  we  see 
primitive  man  hollowing  out  his  boat  by  the  aid  of  fire  and  the 
stone  ax,  skinning  animals  and  dressing  their  hides  with  the  flint 
knife,  and  engaged  in  war  or  the  chase,  armed  with  the  war-club 
and  bow,  and  whose  arrows  were  tipped  with  bone  or  flint.  Here 
are  presented  to  our  view  the  first  effects  of  the  contact  of  civili- 
zation and  barbarism,  we  see  the  Indian  eagerly  exchanging  skins 
of  the  buffalo  and  beaver,  and  other  articles  demanded  by  civiliza- 
tion, for  the  iron  ax,  knife,  gun,  and  kettle,  to  supply  the  place  of 
the  stone  ax,  flint  knife,  bow  and  arrow,  and  Indian  akeek.  Here 
we  see  the  gay  and  volatile  French  associating  upon  terms  of 
equality  with  the  Indian,  each  adopting  the  manners  and  habits 
of  the  other  and  thus  assimilating  the  habits  of  civilized  man 
with  the  superstitions  and  customs  of  the  savage,  for  the  "  French- 
man forgot  not  that  the  uncivilized  man  as  well  as  the  clWlized 
man,  was  his  brother  and  he  deported  himself  as  man  to  man." 
Here  we  see  the  Jesuit,  the  medicine-man  of  civilization,  strug- 
gling to  displace  the  superstitious  rites  and  ceremonies  of  the 
medicine-man  of  the  forest,  to  substitute  his  own  no  less  whim- 
sical, foolish  and  absurd  rites  and  ceremonies  in  their  stead ;  and 
the  triumph  of  the  former,  when,  as  on  one  occasion,  after  forty 
dogs  had  been  sacrificed  to  a^^ase  the  spirit  of  destruction, 
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which,  in  the  form  of  disease,  was  laying  waste  the  village,  the 
medicine-man  was  forced  to  bow  his  knee  to  the  cross  and  offer  up 
his  prayer  for  mercy  to  the  great  Manitou  of  the  French.  Here  in 
these  old  Jesuit  Eelations  and  Letters  we  see  the  Red-man  on 
bended  knee  before  the  blessed  virgin,  reciting  the  rosary  or  re- 
peating Ave  Marias  translated  into  the  Algonquin  language  by  the 
Jesuit  fathers. 

The  Jesuit  missionary.  Father  Marquette,  who,  with  Joliet  and 
five  French  voyageurs^  discovered  and  explored  the  Upper  Mis- 
sissippi, in  the  year  1673,  was  the  first  white  man  who  penetrated 
to  the  habitat  of  the  buffalo,  by  way  of  the  Great  Lakes.  Father 
Claude  Alloiiez  and  other  missionaries,  who  had  penetrated  the 
wilderness  as  far  as  Che-go i-me-gon,  a  great  Chippewa  Village  at 
the  extreme  west  end  of  Lake  Supenor,  no  doubt  had  heard  from 
the  wandering  Sioux,  or  as  they  were  known  in  those  days,  the 
Nadouessi,  of  the  great  plains  that  lay  farther  westward  and  of 
the  vast  herds  of  buffaloes  that  roamed  over  them.  History,  in- 
deed, records  the  fact,  that  these  Sioux  Indians  told  the  strange 
pale- faces  that  came  among  them  with  "  pictures  of  hell  and  of  the 
last  judgment"  of  their  manner  of  shielding  themselves  from  the 
winter's  storm  with  the  hides  of  wild-cattle  for  the  roof  of  their  cab- 
ins instead  of  bark.  It  was  here,  too,  that  the  missionaries  heard 
of  the  Great  River,  and  here,  for  the  first  time  in  history,  appear 
those  two  Algonquin  words,  Messi-Sepe.  Father  Alloiiez,  in  speak- 
ing of  the  Sioux  Indians  says,  "  They  live  on  the  great  river  called 
Messipi."  He  blended  the  adjective  Messd^  great,  and  the  noun 
Sepe^  river,  into  the  word  Messipi^  which  was  no  greater  corrup- 
tion of  the  original  than  our  Missis-sippi.  It  was  here,  too,  that 
Father  Marquette  received  tidings  of  the  Great  River,  and  the  na- 
tions that  dwelt  upon  its  banks,  and  it  was  here  that  he  resolved  to 
explore  it.  "This  great  river,"  he  says,  "can  hardly  empty  in 
Virginia,  and  we  believe  that  its  mouth  is  in  California.  If  the 
Indians  who  promise  to  make  me  a  canoe  do  not  fail  to  keep  their 
word,  we  shall  go  into  this  river  as  soon  as  we  can  with  a  French- 
man and  this  young  man  given  me,  who  knows  some  of  these  lan- 
guages, and  has  a  readiness  for  learning  others ;  we  shall  visit  the 
nations  which  inhabit  it,  in  order  to  open  the  way  to  so  many  of 
our  fathers  who  have  long  awaited  this  happiness."  * 

At  the  same  Chippewa  Village,  the  Jesuits  met  the  Illinois  Indi- 
*  Marquette's  Letter  to  Le  Mercier. 
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ans,  who  came  there  to  rehearse  their  sorrows  and  ask  the  protec- 
tion of  the  French.  The  Sioux  upon  the  one  side  and  the  Iroquois 
upon  the  other,  had  made  savage  inroads  upon  them.  They  told  of 
the  noble  river  upon  which  they  dwelt.  "They  had  no  forests, 
but  instead  of  them,  vast  prairies  where  herds  of  deer  and  buf- 
falo, and  other  animals,  grazed  on  the  tall  grasses."  This  is  the 
first  mention  that  is  made  of  the  buffalo  upon  the  prairies  of 
Illinois.  None  of  the  French  had  yet  seen  the  buffalo  un- 
less, perchance,  some  trader  had  followed  the  Indians  to  their 
hunting  grounds,  though  many  thousands  of  robes  had  already 
been  transported  from  the  region  of  the  Upper  Mississippi  to  Eu- 
rope. They  were  taken  from  the  buffaloes  by  Indian  hunters, 
tanned  and  prepared  by  the  hands  of  the  squaws,  and  then  in 
birch-bark  canoes,  transjK>rted  by  way  of  the  western  rivers  to  the 
portages^  where  canoe  and  cargo  were  carried  across  to  the 
head  waters  of  rivers  that  emptied  into  the  Great  Lakes,  over 
whose  waters,  still  in  the  birch-bark  canoe,  they  were  carried  to 
Quebec,  and  there  by  their  Indian  owners,  exchanged  for  articles 
of  French  manufacture  suitable  to  the  wants  of  savage  man. 

Father  Marquette  says  of  the  Illinois, ''  They  always  come  by 
land.  They  sow  maize  which  they  have  in  great  plenty;  they 
have  pumpkins  as  large  as  those  of  France,  and  plenty  of  roots 
and  fruit.  The  chase  is  very  abundant  in  wild-cattle,  bears,  stags, 
turkeys,  duck,  bustard,  wild-pigeon  and  cranes.  They  leave  their 
towns  at  certain  times  every  year  to  go  to  their  hunting  grounds 
together,  so  as  to  be  better  able  to  resist  if  attacked.  They  be- 
lieve that  I  will  spread  peace  every  where,  if  I  go,  and  then  onl}*^ 
the  young  will  go  to  hunt.*'* 

It  was  not,  however,  until  the  fall  of  the  yeiar  1672  that  he  re- 
ceived orders  from  his  superiors  "  which  bid  him  embark  at  last 
upon  the  voyage  so  long  and  fondly  projected." 

Louis  Joliet,  whose  name  is  now  imperishably  connected  with 
that  of  Marquette  in  the  discovery  of  the  Mississippi  River,  arrived 
in  the  spring  of  1673,  with  orders,  from  Comte  de  Frontenac,  gov- 
ernor of  Canada,  and  M.  Talon  the  intendant,  for  the  exploration 
of  the  great  river. 

The  winter  before  the  arrival  of  Joliet  was  spent  in  busy  prep- 
aration for  the  great  voyage.  From  the  wandenng  Indians  Father 
Marquette  gathered  all  the  information  he  could,  and  from  their 

♦Ibid. 
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statements  he  drew  the  first  rude  map  of  the  Great  River,  and 
marked  upon  it  the  names  of  the  nations  that  dwelt  upon  its  bor- 
ders, lie  says  "as  we  were  going  to  seek  unknown  countries,  we 
took  all  possible  precautions,  that  if  our  enterprise  was  hazardous 
it  should  not  be  fool-hardy ;  for  this  reason  we  gathered  all  possi- 
ble information  from  Indians,  who  had  frequented  those  parts, 
and  even  from  their  accounts  traced  a  map  of  all  the  new  country, 
marking  down  the  rivers  on  which  we  were  to  sail,  the  names  of 
the  nations  and  places  through  which  we  were  to  pass,  the  course 
of  the  great  river,  and  what  direction  we  should  take  when  we 
got  to  it."  ♦ 

It  was  on  the  17th  of  May,  1673,  that  they  started  fVom  the 
mission  of  St.  Ignatius  at  Michilimakinak,  and  "  made  their  pad- 
dles play  merrily  over  Lake  Huron  and  that  of  the  Illinois  (Lake 
Michigan)  into  the  bay  of  the  Fetid  (Green  Bay)."  Here  they  met 
the  Wild-Oat  Indians,  or,  as  they  are  called  in  French,  the  Folles- 
Avoines,  a  nation  that  dwelt  upon  the  borders  of  the  baj'^  and  the 
Menomonee  River.  Marquette  informed  them  of  his  intended 
voyage,  at  which  they  were  much  surprised.  They  tried  to  dis- 
suade him  from  the  undertaking  by  telling  him  of  hostile  nations 
that  dwelt  upon  the  borders  of  the  Messi-Sepe^  whose  scalping 
knives  were  never  sheathed  and  who  never  spared  strangers,  but 
tomahawked  them  without  any  provocation  ;  they  told  him  of  war- 
parties  constantly  in  the  field;  that  the  Great  River  was  veiy 
dangerous,  unless  the  diflScult  parts  were  known  ;  that  it  was  full 
of  frightfhl  monsters  who  swallowed  up  men  and  canoes  together ; 
that  there  was  a  demon  there  who  could  be  heard  from  afar,  who 
stopped  the  passage  and  engulfed  all  who  dared  to  approach ;  and 
finally,  they  told  him  of  heat  that  was  so  excessive  in  those  coun- 
tries, that  it  would  infallibl}'^  cause  their  death. 

The  zealous  missionary  thanked  them  for  their  good  advice,  and 
told  them  that  he  would  only  be  too  happy  to  lay  down  his  life  for 
the  salvation  of  souls.  They  entered  Fox  River,  of  which  Mar- 
quette says  :  "it  is  very  beautifbl  at  its  mouth,  and  flows  gently ; 
it  is  full  of  bustards,  duck,  teal,  and  other  birds  attracted  by  the 
wild-oats,  t  of  which  they  are  very  fond."  On  the  7th  of  June 
they  arrived  at  a  village  of  the  Mascoutins,  where  they  found  three 
nations — the  Miamis,  the  Maskoutens  and  Eikabous,  living  in 

^Journal  of  Father  Marquette. 
t  The  Zizania  aqtuUica  Linn. 
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cabins  made  of  rushes.  Father  Marquette  was  enraptured  in  be- 
holding the  position  of  their  town,  ''the  vi^w  was  beautiful  and 
very  picturesque,  for  from  the  eminence  on  which  it  was  perched, 
the  eye  discovered  on  every  side  prairies  spreading  away  beyond 
its  reach,  interspersed  with  thickets  or  groves  of  lofty  trees." 
After  having  assembled  the  Indians  and  addressing  them  upon  the 
objects  of  their  voyage,  and  after  having  received  a  present  from 
the  Indians,  a  mat  which  served  them  as  a  bed,  they  set  out  upon 
their  voj'^age.  They  embarked  in  the  *'  sight  of  a  great  crowd,  who 
could  not  wonder  enough  to  see  seven  Frenchmen  alone  in  two 
canoes  dare  to  undertake  so  strange  and  hazardous  an  expedition." 

With  the  assistance  of  two  Miami  Indians,  given  them  as  guides, 
they  found  their  way  through  the  marshes  to  the  ^'portage"  where 
canoes  and  cargoes  were  carried  and  safely  deposited  in  the  Wis- 
consin. Here  they  bid  good-by  to  the  waters  that  flowed  through 
the  Great  Lakes  and  the  St.  Lawrence  by  Quebec,  and  turned  to 
follow  those  that  were  to  lead  them  into  strange  lands.  They  bid 
their  Indian  guides  good-by,  and  the  voyageurs  "  were  alone  in  an 
unknown  country  in  the  hands  of  Providence."  They  floated  si- 
lently down  the  Wisconsin.  "It  was  an  unbroken  solitude,  where  * 
the  ripple  of  their  paddles  sounded  loudly  on  the  ear,  and  their 
voices,  subdued  by  the  stillness,  were  sent  back  in  lonely  echoes 
from  the  shore."  * 

They  "  saw  no  small  game  or  fish,  but  deer  and  elk  in  consider- 
able numbers."  Bancroft  renders  the  word  vaches^  buffalo,  but  this 
is  a  mistake.  The^^  had  not  yet  reached  the  buffalo  ground.  The 
words  vache  sauvage^  as  used  b}*-  the  Canadian  French,  applied  to 
the  American  elk,  Cervus  Canadensis,^ 

At  length,  on  the  17th  day  of  June,  with  a  joy  that  Marquette 
could  find  no  words  to  express,  they  glided  into  the  Great  River, 
the  storied  theme  of  many  an  Indian  tale.  They  gently  followed 
its  course  to  the  forty-second  degree  of  latitude.  Here  all  was 
changed.  Their  birch-bark  canoes  were  now  floating  between  the 
great  prairies  of  Iowa  and  Illinois,  while  the  river  was  studded 
with  beautiful  islands  fringed  with  willows  whose  branches  were 
reflected  back  from  the  bosom  of  the  water.  Everything  was 
strange  and  calculated  to  strike  the  imagination  of  the  voyageurs. 
At  one  time  a  great  fish  struck  one  of  the  canoes  so  violently  that 

♦McConnel;  Western  Characters,  p.  88. 

t  Discovery  and  Ex.  of  the  Miss.y  J.  G.  Shea,  p.  16. 
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they  thought  it  would  break  the  canoe  in  pieces ;  at  another,  they 
saw  a  monstrous  animal  swimming  across  the  river.*  And  thus 
they  floated  on  until  they  arrived  at  the  home  of  the  buffalo. 

"  Having  descended  as  far  south  as  41°  28',"  Marquette  says, 
"we  find  that  turkeys  have  taken  the  place  of  game,  and  Pisiki' 
ous,  t  or  wild  cattle,  that  of  other  beasts.  We  call  them  wild  cat- 
tle because  they  are  like  our  domestic  cattle ;  they  are  not  longer 
but  almost  as  big  again,  and  more  corpulent;  our  men  having 
killed  one,  three  of  us  had  considerable  trouble  in  moving  it.  The 
head  is  very  large,  the  forehead  flat  and  a  foot  and  a  half  between 
the  horns,  which  are  exactly  like  those  of  our  cattle,  except  that 
they  are  black  and  much  larger.  Under  the  neck  there  is  a  kind 
of  large  crop  hanging  down,  and  on  the  back  a  pretty  high  hump. 
The  whole  head,  the  neck  and  part  of  the  shoulders  are  covered 
with  a  great  mane  like  a  hoi^se's ;  it  is  a  crest  a  foot  long,  which 
renders  them  hideous,  and  falling  over  their  eyes,  prevents  their 
seeing  before  them.  The  rest  of  the  body  is  covered  with  a  coarse, 
curly  hair  like  the  wool  of  our  sheep,  but  much  stronger  and 
thicker.  It  falls  in  summer  and  the  skin  is  then  as  soft  as  velvet. 
At  this  time  the  Indians  employ  the  skins  to  make  beautiful  robes, 
which  they  paint  of  various  colors ;  the  flesh  and  fat  of  the  Pisi- 
kious  are  excellent  and  constitute  the  best  dish  in  banquets.  They 
are  very  fierce  and  not  a  year  passes  without  their  killing  some  In- 
dian. When  attacked,  they  take  a  man  with  their  horns,  if  they  can, 
lift  him  up,  and  then  dashing  him  on  the  ground,  trample  on  him 
and  kill  him.  When  you  fire  at  them  from  a  distance  with  gun  or 
bow,  you  must  throw  yourself  upon  the  ground  as  soon  as  you  fire, 
and  hide  in  the  grass  ;  for  if  they  perceive  the  one  who  fired  they 
rush  on  him  and  attack  him.  J  As  their  feet  are  large  and  rather 
short,  they  do  not  generally  go  very  fast,  except  when  they  are 
irritated.  They  are  scattered  over  the  prairies  like  herds  of  cat- 
tle.    I  have  seen  a  band  of  four  hundred  of  them."  § 

Thus  far  the  exploring  party  had  not  seen  a  single  human  be- 
ing ;  on  the  25th  of  June,  however,  they  saw  a  human  track  in  the 

♦The  "great  fish,"  it  is  suppoeed,  was  the  Mississippi  cat-fish,  and  the  "monHtrous 
animal "  either  the  tiger-cat  or  the  panther. 

t  Algonquin  name  for  buffalo,  called  also,  in  Indian,  Beezhike. 

X  '*  When  these  animals  are  shot  at  a  distance  of  filly  or  sixty  yards,  they  rarely,  if 
ever,  charge  on  the  hunters."  Audubon  and  Bachman,  Quadrupeds  of  Xorth  America. 
Vol.  2,  p.  44. 

JMarquette^B  Journal,  p.  19  of  J.  G.  Shea's  Dis.  and  Ex.  of  The  Miss. 
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sand.  Marqnette  and  Joliet  followed  it.  It  led  to  a  path,  and 
that  to  an  Indian  village.  Marquette  hailed  the  Indians  in  the 
Illinois  language,  and  they  answered,  "we  are  Illinois."  They 
feasted  the  pale-faces  upon  sagamity,*  fish,  dog,  and  buffalo — the 
fat  of  the  land.  The  master  of  ceremonies  blew  his  breath  upon 
the  food  to  cool  it,  and,  with  spoons  of  buffalo  horn,  put  three  or 
four  mouthfuls  in  the  mouths  of  their  guests,  "  as  we  would  feed  a 
bird."  After  five  days  of  feasting,  smoking  and  council,  six  hun- 
dred men,  women  and  children  escorted  them  to  their  boats,  and, 
after  promising  to  return  to  stay  with  them,  they  again  committed 
themselves  to  the  current  of  the  Messi-Sepe.  They  passed  by  the 
Piesa  paintings  upon  the  face  of  a  limestone  cliff,  of  which  Mar- 
quette gives  a  description,  and  while  conversing  about  them,  they 
heard  the  rushing  of  the  waters  of  the  Missouri,  known  to  them 
by  its  Algonquin  name  of  Pekitanoxd^  or  Muddy  River.  Swollen 
by  the  melting  of  snows  a  thousand  miles  away  in  the  mountains, 
it  was  pouring  its  impetuous  current  into  that  of  the  Mississippi, 
freighted  with  large  trees,  branches  and  drift  wood,  "  real  floating 
islands,"  says  Marquette.  He  speaks  of  the  mouth  of  the  Ohio 
River,  then  known  as  the  Ouaboukigou^  which  we  have  corrupted 
into  Wabashj  and  applied  to  a  tributary  of  the  Ohio.  The  word 
Ohio  is  of  Iroquois  origin.  The  original  was  Oheo  or  Youghio^ 
and  meant  beautiful.  Farther  down  they  met  other  Indians  who 
feasted  them  on  wild-beef,  Marquette  says  of  them  "that  they 
did  not  know  what  a  beaver  was,  and  their  riches  consisted  in  the 
skins  of  wild-cattle,"  He  speaks  of  the  Indians  on  the  lower  Mis- 
sissippi as  being  armed  with  bucklers  made  of  the  skins  of  wild 
cattle,  and  says  "  that  the  nUmber  of  wild  cattle  they  heard  bel- 
lowing made  them  believe  that  the  prairies  were  near."  The  voy- 
ageurs  returned  about  the  last  of  August  or  the  first  of  September, 
passing  up  the  Illinois  River.  Upon  its  banks  he  again  met  the 
Peoria  Indians,  the  same  that  were  at  Moingona.  Of  the  country 
Father  Marquette  remarks,  "  we  had  seen  nothing  like  this  river 
for  the  fertility  of  the  land,  its  prairies,  woods,  wild-cattle,  stag, 
deer,  wild-cats,  bustards,  swans,  ducks,  parrots,  and  even  beaver  ; 
its  many  little  lakes  and  rivers."  t 

Father  Claude  AUouez,  in  a  "  Narrative  of  a  Journey  to  the  Illi- 
nois," written  shortly  after  Marquette's  voyage,  in  speaking  of  the 

*  Indian  meal  boiled  in  water  and  seasoned  wiUi  grease. 

t  Marquette's  Journal,  p.  19  of  J.  G.  Shea's  Dis.  and  Ex.  of  the  Miss. 
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occupations  of  the  Indians,  says,  "they  hunt  cattle,  deer,  turkeys, 
cats,  a  kind  of  tiger,  and  other  animals,  of  which  they  reckon 
twenty-two  kinds,  and  forty  kinds  of  game  and  birds."  * 

The  buffalo  was  of  incalculable  benefit  to  the  Indians.  Of  the 
hoofs  and  horns  they  manufactured  glue.  The  tallow  was  an  arti- 
cle of  commerce  and  was  used  for  various  purposes,  among  which 
was  that  of  mixing  with  Indian  meal  to  make  sagamity.  The 
tongue  was  considered  a  delicacy  and  the  "jerked"  beef  served 
them  for  bread  and  meat.  Of  the  skins  the  Indians  made  robes 
for  beds  or  the  floor  of  the  cabin,  or  for  blankets  at  night.  Of 
the  raw  hide  they  cut  thin  strips  for  making  snow  shoes  and  vari- 
ous other  purposes.  The  skins  were  used  by  the  Sioux  Indians 
for  covering  for  their  lodges  and  the  modern  Mandans  stretch  a 
raw  buffalo  hide  over  a  wicker  frame,  and  thus,  using  it  as  a  substi- 
tute for  birch  bark,  make  a  light,  portable  boat  similar  in  construc- 
tion to  that  of  the  coracle  of  the  ancient  Britons,  or  the  Esquimaux 
kaiak.^  They  also  made  spoons  and  ladles  of  the  horns,  and,  ac- 
cording to  Marquette,  the  Illinois  Indians  used  the  bones  for  the 
same  purpose.  He  says,  "  they  made  all  their  dishes  of  wood,  and 
their  spoons  of  the  bones  of  the  buffalo,  which  they  cut  so  well 
that  it  serves  them  to  eat  their  sagamity  easily."  The  chiefs  wore 
beautiful  scarfs  "  ingeniously  made  of  the  hair  of  bears  and  wild 
oxen." 

From  Father  Marest  we  learn  that  these  scarfs  were  made  by 
the  women,  also  the  mats  for  wigwams.  In  a  letter  dated  Kas- 
kaskia,  November  9th,  1712,  he  says,  "the  chase  and  war  are  the 
sole  occupations  of  the  men,  while  the  rest  of  the  labor  falls  upon 
the  women  and  girls.  They  are  the  persons  who  prepare  the 
ground  for  sowing,  do  the  cooking,  pound  the  com,  build  the  wig- 
wams, and  carry  them  on  their  shoulders  in  their  journeys.  Their 
wigwams  are  constructed  of  mats  made  of  platted  reeds  which 
they  have  the  skill  to  sew  together  in  such  a  way  that  the  rain 
cannot  penetrate  them  when  they  are  new.  Besides  these  things, 
they  occupy  themselves  in  manufacturing  articles  from  buffalo's 
hair,  and  in  making  bands,  belts  and  sacks,  for  the  buffaloes  here 
are  very  different  from  our  cattle  in  Europe.  Besides  having  a 
large  hump  on  the  back  of  the  shoulders  they  are  also  entirely 
covered  with  a  fine  wool,  which  our  Indians  manufacture  instead 

♦Ibid,  p.  75. 

fSee  Dr.  Wilson's  Prehistoric  man.  p.  115. 
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of  that  which  they  would  procure  from  sheep,  if  they  had  them  in 
the  country."  * 

Father  Rasles  also  describes  the  occupations  of  the  women. 
'*  They  toil  like  slaves  from  morning  till  night.  It  is  their  duty 
during  summer  to  cultivate  the  earth  and  plant  the  Indian  corn ; 
and  from  the  commencement  of  winter  they  are  occupied  in  man- 
ufacturing mats,  dressing  skins,  and  many  other  works  of  the 
kind,  for  their  first  care  is  to  provide  everything  that  is  necessary 
for  their  cabin."  f 

In  the  chase  of  the  buffalo  the  Indian  relied  mainly  upon  his 
bow  and  arrow.  The  Indians  of  that  period  were  very  expert  in 
their  use.  The  little  bow  and  the  tiny  arrow,  pointed  with  the 
little  flint  arrow-heads  found  everywhere  over  our  state,  was 
placed  in  the  hands  of  Indian  boj^s  who  ranged  among  the  hills, 
practising  upon  small  birds,  and  '*  they  became  so  skilful  that 
at  ten  or  twelve  years  of  age'  they  scarcely  ever  failed  to  kill  the 
bird  at  which  they  aimed."  J 

Little  boys  of  the  Sioux  nation,  were  thus  early  taught  the  use 
of  the  bow,  and,  also,  "  shot  small  sun-fish  with  a  bow  and  an  ar- 
row, with  a  little  spear  fastened  to  it."  §  The  Illinois  were  in  the 
habit  of  shooting  fish  with  the  bow  and  arrow.  "  They  embarked 
in  a  canoe  with  their  bows  and  arrows ;  standing  upright,  for  the 
purpose  of  more  easily  seeing  the  fish,  as  soon  as  they  perceived 
it,  they  pierced  it  with  an  arrow."  ||  I  have  no  doubt  but  that  the 
Indian  boys  of  Illinois  also  shot  the  sun-fish  with  the  bow  and 
arrow. 

Father  Marquette  described  the  Illinois  Indians  as  "  well-formed, 
nimble,  and  very  adroit  in  using  the  bow  and  arrow."  AUouez 
bears  testimony  upon  the  same  point,  *'  they  ordinarily  carry  only 
the  war-club,  bow,  and  quiver  full  of  arrows,  which  they  discharge 
so  adroitly  and  quickly  that  men  armed  with  guns  have  hardly  time 
to  raise  them  to  their  shoulders.  They  also  carry  a  large  buckler 
made  of  the  skins  of  wild-cattle ;  which  is  arrow  proof  and  covers 
the  whole  body."^ 

From  Father  Rasles,  we  learn  the  character  of  the  arrows,  and 

*  Kip.  Earli/  Jesuit  Missions,  p.  199. 

t  Ibid.  38. 

X  Ib:d  26. 

§  History ,  Condition^  Prospects  etc.  Schoolcraft,  Vol.  4.  p.61. 

II  Early  Jesuit  Missions,  Kip.  p.  40. 

IT  Dis.  and  Ex.  of  Miss.  J.  G.  Shea,  p.  75. 
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the  skill  with  which  they  were  used.  "Arrows  are  the  principal 
arms  which  they  (Illinois  Indians)  use  in  war  and  in  the  chase. 
They  are  pointed  at  the  end  with  a  stone  cut  and  sharpened  in  the 
shape  of  a  serpent's  tongue  ;  and  if  no  knife  is  at  hand,  they  use 
them  also  to  skin  the  animals  they  have  killed.  They  are  so  skil- 
ful in  using  the  bow,  they  scarcely  ever  fail  in  their  aim,  and  they 
do  it  with  so  much  quickness  that  they  can  discharge  a  hundred 
arrows  in  the  time  another  person  would  use  in  loading  a  gun."* 

The  Indians  on  the  lower  Mississippi  shot  an  arrow  clear 
through  the  horse  of  De  Soto,  and  it  is  said  that  the  modern  In- 
dians on  the  plains,  think  it  no  unusual  feat  to  send  an  arrow 
through  a  buflfalo,  so  that  it  falls  on  the  ground  upon  the  other 
side,  and  this  was  doubtless  done  often  by  the  Indians  of  the 
olden  time  upon  our  prairies. 

Some  of  the  descriptions  given  by  the  Jesuits  of  -our  vast  prai- 
ries, with  herds  of  buffalo  and  other  animals  grazing  upon  them, 
are  charming  indeed.  Father  Rasles  in  his  letter  above  quoted, 
speaks  of  vast  herds  of  buffaloes  and  roebucks,  and  says,  '*that 
not  a  single  year  passes  but  they  kill  more  than  a  thousand  roe- 
bucks and  more  than  two  thousand  buffaloes.  From  four  to  five 
thousand  of  the  latter  can  often  be  seen  at  one  view  grazing  on 
the  prairies."  t 

"  Of  all  the  nations  of  Canada,  there  are  none  who  live  in  so 
great  abundance  of  everything  as  the  Illinois.  Their  rivers  are 
covered  with  swans,  bustards,  ducks  and  teals.  One  can  scarcely 
travel  a  league  without  finding  a  prodigious  multitude  of  turkeys, 
who  keep  together  in  flocks,  often  to  the  number  of  two  hun- 
dred." J 

Father  Hennepin  also  speaks  of  herds  of  buffalo,  grazing  between 

*  Early  Jesuit  Mi»*ion»  Kip.  p.  39. 

*"t  Lewis  and  Clark  in  descending  the  Missouri  in  1800,  on  passing  the  environs 
npon  White  River,  estimated  that  they  saw  twenty  thousand  on  the  prairies  at  one 
time."    Schoolcraft,  Hist.  Cond.  Prospects^  etc..  Vol.  4,  p.  93. 

"  Some  idea  of  the  immense  numbers  of  bisons  to  be  seen  on  the  wild  prairies,  may 
be  formed  from  the  following  account,  given  to  us  by  Mr.  Kipp,  one  of  the  principals 
of  the  American  Fur  Company,  who,  while  he  was  traveUing  fi*om  Travers'  Bay  to  the 
Mandan  nation  in  the  month  of  August  in  a  cart  heavily  laden,  passed  through  herds  of 
buffalo  for  six  days  in  succession.  At  another  time  he  saw  the  great  prairie  near  Fort 
Clark  on  the  Missouri  River,  almost  blackened  by  these  animals,  whicli  covered  the 
plain  to  the  hills  that  bounded  the  view  in  all  directions,  and  probably  extended  fiir- 
ther."    Quadrupeds  of  North  America^  Audubon  and  Bachman,  Vol.  2.  p.  47. 

These  quotations  are  made  to  justify  the  statements  as  to  the  vast  numbers  of  buffa- 
oes  that  formerly  roamed  over  the  prairies  of  Illinois. 

X  Kip.  Early  Jesuit  Missions^  p.  39. 
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the  bluffs  and  the  banks  of  the  Mississippi,  or  as  he  called  it,  in 
his  journal,  the  river  Colbert.  The  voyage  of  Hennepin  down 
the  Illinois  and  up  the  Mississippi  River,  was  in  the  year  1680.* 
Of  the  scenery  upon  the  Illinois  River,  called  by  him,  the  Seigne- 
lay,  he  says  "  it  is  lined  with  hills,  whose  sides  are  covered  with 
fine  large  trees.  Some  of  these  hills  are  half  a  league  apart, 
leaving  between  them  a  marshy  strip  often  inundated,  especially 
in  the  spring  and  fall,  but  producing,  nevertheless,  quite  large 
trees.  On  ascending  these  hills,  you  discover  prairies  further  than 
the  eye  can  reach,  studded  at  intervals  with  groves  of  tall  trees, 
apparently  planted  there  intentionally." 

Father  Membre,  in  his  narrative  of  the  voyage  of  La  Salle 
(1682)  gives  a  glowing  and  poetical  account  of  the  beauty  of  the 
country  He  speaks  of  the  Illinois  River  as  "  edged  with  hills, 
covered  with  beautiful  trees  of  all  kinds,  whence  you  discern  vast 
prairies  on  which  herds  of  wild-cattle  pasture  in  confusion."  .  .  . 

"  The  fields  are  full  of  all  kinds  of  game,  wild-cattle,  stags, 
does,  deer,  bears,  turkeys,  partridges,  parrots,  quails,  woodcock, 
wild-pigeons  and  ring-doves.  There  are  also  beavers,  otters, 
martens,  till  a  hundred  leagues  below  the  Maroa,t  especially  in 
the  river  of  the  Missouri,  the  Ouabache  (Ohio)  that  of  the  Che- 
pousseau  (the  Cumberland?)  which  is  opposite  it,  and  on  all  the 
smaller  ones  in  this  part."       

"The  cattle, of  this  country  surpass  ours  in  size;  their  head 
is  monstrous,  and  their  look  frightful,  on  account  of  the  long, 
black  hair  with  which  it  is  surmounted,  and  which  hangs  below 
the  chin,  and  along  the  houghs  of  the  animal.  It  has  on  the  back 
a  kind  of  crest,  of  which  that  nearest  the  neck  is  longest,  the  oth- 
ers diminish  gradually  to  the  middle  of  the  back.  The  hair  is  fine 
and  scarce  inferior  to  wool.  The  Indians  wear  their  skins,  which 
they  dress  very  neatly  with  earth,  which  serves  them  for  paint. 
These  animals  are  easily  approached :  they  could  be  easily  domes- 
ticated."! 

Charlevoix,  who  passed  through  the  Mississippi  Valley  in  1721, 
gives  a  fine  and  detailed  description  of  the  buffalo,  as  seen  by  him 
on  the  prairies,  and  the  Indian  method  of  hunting  it.  As  his  work  is 
very  scarce  I  transcribe  the  whole  of  his  remarks  upon  the  buffalo. 

♦  ZH8.  and  Ex.  of  the  Miss.  J.  G.  Shoa,  p.  108.  109. 

fTbe  Tamaroas,  a  tribe  of  Indians  located  Just  east  of  the  mouth  of  the  Illinois  BiTer. 

XDis.  and  Ex.  of  the  Miss.  J.  G.  Shea,  p.  179, 180. 
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''  In  the  southern  and  western  parts  of  New  France,*  on  both 
sides  of  the  Mississippi,  the  most  famous  hunt  is  that  of  the  buf- 
falo, which  is  performed  in  this  manner :  the  hunters  range  them- 
selves in  four  lines,  which  form  a  great  square,  and  begin  by  set- 
ting fire  to  the  grass  and  herbs,  which  are  dry  and  very  high  ;  then 
as  the  fire  gets  forwards  they  advance,  closing  their  lines.  The 
buffaloes  which  are  extremely  afraid  of  fire,  keep  flying  from  it, 
and  at  last  find  themselves  so  crowded  together,  that  they  are 
generally  every  one  killed.  They  say  that  a  party  seldom  returns 
from  hunting  without  killing  fifteen  hundred  or  two  thousand. 
But  lest  the  different  companies  should  hinder  each  other,  they  all 
agree  before  they  set  out  about  the  place  where  they  intend  to 
hunt.  There  are  also  some  penalties  appointed  against  those  who 
transgress,  this  rule,  as  well  as  against  those  who,  quitting  their 
posts,  give  way  to  the  beasts  to  escape.  These  penalties  consist 
in  giving  a  right  to  every  person  to  strip  those  who  are  guilty,  and 
to  take  away  even  their  arms,  which  is  the  greatest  affi'out  that 
can  be  given  to  a  savage ;  and  to  pull  down  their  cabins.  The 
chiefs  are  subject  to  this  penalty  as  well  as  the  others,  and  if  any 
were  to  endeavor  to  exempt  them  from  this  law,  it  would  raise  a 
civil  war  amongst  them,  which  would  not  end  soon." 

"The  bull,  or  buffalo,  of  Canada  is  bigger  than  ours ;  his  horns 
are  low,  black  and  short,  *he  has  a  great  beard  of  hair  under  his 
muzzle,  and  a  great  tuft  of  hair  upon  his  head,  which  falls  down 
over  his  eyes  and  gives  him  a  hideous  look.  He  has  a  great  bump 
on  his  back,  which  begins  at  his  hips,  and  goes  on  increasing  up 
to  his  shoulders ;  and  this  bump  is  covered  with  hair,  something 
reddish,  and  very  long ;  the  rest  of  his  body  is  covered  with  black 
wool,  which  is  much  valued.  They  say  that  the  skin  of  the  buf- 
falo has  eight  pounds  of  wool  on  it.  This  animal  has  a  large  chest, 
the  hind  parts  small,  the  tail  very  short,  and  one  can  scarce  see 
any  neck  it  has,  but  its  head  is  bigger  than  that  of  the  European 
bull.  He  runs  away  generally  at  the  sight  of  any  person,  and  one 
dog  is  enough  to  make  a  whole  herd  take  to  full  gallop.  The  buf- 
falo has  a  good  smell,  and  to  approach  him  without  being  perceived 
near  enough  to  shoot  him,  3'ou  must  go  against  the  wind.  When 
he  is  wounded  he  is  furious  and  turns  upon  the  hunters.     He  is  as 

*  The  whole  of  Canada  together  with  the  country  on  both  sides  of  the  Mississippi, 
from  its  source  to  the  grulf,  was  then  claimed  by  the  French,  under  the  name  of  New 
France. 
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ftarions  when  the  cows  have  newly  calved.  His  flesh  is  good,  but 
they  seldom  eat  any  but  that  of  the  cows,  because  the  buffaloes  are 
too  tough.  As  for  his  skin,  there  are  none  better ;  it  is  easily 
dressed,  and  though  very  strong,  it  becomes  supple,  like  the  best 
Chamois.  The  savages  make  shields  of  it,  which  are  very  light, 
and  which  a  musket  ball  will  not  easily  pierce."  * 

On  the  6th  day  of  October,  1721,  as  Charlevoix  and  his  party 
were  descending  the  Illinois  River,  he  says  he  saw  a  great  number 
of  buffaloes  crossing  it  in  a  great  hurry,  and  he  scarce  doubted  but 
that  they  were  hunted  by  the  Indians.  On  the  next  day  he  passed 
the  mouth  of  the  "  Saguimonty-f  a  great  river  that  comes  from  the 
south ;  five  or  six  leagues  lower  down  he  left  on  the  same  hand 
another,  smaller,  called  the  river  Mcicopines.X  These  are  great 
roots,  which  eaten  raw  are  poison,  but  being  roasted  by  a  small 
fire  for  five  or  six  days  or  more,  have  no  longer  any  hurtful  quali- 

In  the  year  1711,  Father  Marest  made  a  journey  on  foot,  with 
three  Indian  guides,  from  Cahokia  on  the  east  side  of  the  Missis- 
sippi, south  of  the  present  city  of  St.  Louis,  to  Peoria,  on  Lake 
Pimetoui^  —  this  word,  in  Algonquin  Indian,  means  land  of  fat 
beasts.  He  left  the  site  of  the  present  city  of  Springfield  to  his 
right  about  six  miles,  I  should  judge.  He  says,  "journeys  which 
are  made  in  this  country  should  not  be  compared  with  those  in 
Europe.  There  you  find  from  time  to  time  villages  and  towns, 
and  houses  in  which  you  can  rest,  bridges  or  boats  to  cross  the 
rivers,  beaten  paths  which  lead  to  your  destination,  and  persons 
who  can  place  you  in  the  right  way,  if  you  have  strayed.  Here 
there  is  nothing  of  the  kind,  and  we  travelled  for  twelve  days 
without  meeting  a  single  soul.  At  one  time  we  found  ourselves 
upon  prairies  which  were  boundless  to  our  view,  cut  up  by  brooks 
and  rivers,  but  without  discovering  any  path  which  could  guide  us, 
and  then  again  it  became  necessary  to  open  a  passage  through 
dense  forests,  in  the  midst  of  brushwood  covered  with  thorns  and 
briars,  and  at  other  times  we  had  to  cross  marshes  filled  with  mire, 
in  which  we  sometimes  sank  to  the  waist."  ....  "Besides  these 
inconveniences,  common  to  all  those  who  travel  through  these  de- 

•  Charlevoix,  TraveU  in  North  America,  Vol.  1,  p.  92. 

t  Sangamon. 

t  Maconpin. 

§  Charlevoix,  Vol.  2,  p.  168. 
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serted  lands,  we  had  the  addition  also  of  hanger  during  the  whole 
of  our  journey.  It  was  not  because  we  did  not  see  great  numbers 
of  stags  and  deer  and  particularly  of  buffaloes,  but  our  Indians 
were  not  able  to  kill  any.  A  rumor  they  had  heard  the  day  before 
our  departure,  that  the  country  was  infested  by  parties  of  the  ene- 
my (probably  the  Sioux),  prevented  them  from  carrying  their  guns, 
for  fear  of  being  discovered  by  the  report  when  they  fired,  or  of 
being  embarrassed,  if  it  should  be  necessary  for  them  to  seek 
safety  in  flight.  Thus,  they  could  use  nothing  but  their  arrows, 
and  the  buffaloes  which  they  hit,  fled,  canying  with  them  the  ar- 
rows by  which  they  had  been  pierced,  and  went  to  die  in  some 

distant  place." "It  was  not  without  reason  that  they 

feared  meeting  with  any  war  party  of  the  enemy,  for  they  would 
have  received  no  quarter  from  them.  Either  their  heads  would 
have  been  cut  off,  or  at  best  they  would  have  been  made  prisoners, 
to  be  burnt  at  last  before  a  slow  fire,  or  to  be  used  for  food  in  their 
feasts."* 

From  the  same  letter,  written  at  Kaskaskia  in  1712,  we  learn 
that  it  wad  then  the  constant  habit  of  the  missionaries  to  accom- 
pany the  Indians  in  their  hunts.  There  were  dunng  the  year  two 
great  hunts;  that  of  the  summer,  which  scarcely  lasted  three 
weeks,  and  that  which  took  place  during  the  winter,  which  lasted 
four  or  five  months.  With  but  a  slight  exertion  of  the  imagina- 
tion one  can  see  the  motley  group  of  Indians,  French  and  half- 
breeds,  headed  by  the  Blackgown,t  issuing  from  the  old  Kaskaskia 
of  1712,  where  the  wigwams  of  the  savage  and  the  rude  huts  of 
the  French  indicated  the  contact  of  civilization  and  barbarism, 
and  turaing  their  faces  to  the  north  toward  the  great  prairies 
where  they  were  to  engage  in  the  chase  of  the  deer,  the  elk  and 
the  buffalo. 

These  old  missionaries  soon  learned  to  love  the  rivers  and  prai- 
ries of  Illinois  and,  if  duty  called  them  to  Canada  or  the  Great 
Lakes,  to  rejoice  upon  their  return  to  the  Illinois  missions.  Fa- 
ther Marest  remained  a  short  time  with  the  Peorias  and  then  con- 
tinued his  journey  on  to  Michilimakinak.  After  stopping  there  a 
few  days  he  started  to  return  in  the  bark  canoe  by  the  way  of  the 
Lakes  and  the  St.  Joseph  River,  called  now  Miami  River.     He 

*  Early  Jesuit  Missions,  Kip,  p.  216,  et  seq. 

tEveiywbere  among  the  western  Indians  the  Jesuits  were  known  by  the  name  of 
Blackgowns. 
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says  he  "ascended  the  River  St.  Joseph  to  the  ^portage,"*  Here 
they  transported  all  there  was  in  the  canoe  to  the  source  of  the 
Illinois  River  called  Haukiki,  which  was  a  corruption  of  the  In- 
dian word  TfieaJciki.  They  then  carried  over  the  canoe,  launched 
it  and  continued  their  route.  They  were  two  days  in  making  this 
portage,  aud  then  followed  the  windings  of  the  Theakiki  to  the 
prairies  of  Illinois,  where  the  old  missionary  joyfully  exclaims, 
''  at  last  we  perceived  our  own  agreeable  country,  the  wild  buffa- 
loes and  herds  of  stags,  wandering  on  the  borders  of  the  river ; 
and  those  who  were  in  the  canoe  took  some  of  them  from  time  to 
time,  which  served  for  our  food."* 

The  buffalo  was  first  seen  by  Cortez  and  his  followers,  in  1521,  a 
single  individual  being  observed  in  a  kind  of  menagerie  or  zoo- 
logical collection  of  Montezuma,  in  Mexico.  To  this  place  the 
animal  had  been  brought  from  the  north  by  Indians,  to  whom  the 
collection  of  rare  birds  and  quadrupeds  had  been  committed  by 
the  native  monarch.  It  was  not,  however,  till  the  expedition  of 
Coronado  north  of  the  Gila,  in  1540,  that  its  natural  ranges  were 
penetrated.  It  was  not  found  at  all  in  the  highlands  of  New 
Mexico.  The  Spanish  adventurers  had  passed  the  Rio  del  Norte, 
and  entered  the  region  of  the  great  southern  fork  of  the  Arkansas, 
before  they  encountered  the  immense  herds  which  they  describe. 
So  headlong  was  the  course  of  the  droves  of  these  animals  follow- 
ing each  other,  that  they  sometimes  pitched  into  and  filled  up  en- 
tire gulfs  and  defiles  lying  in  their  track.f  The  buffalo  was  found 
by  De  Soto  (1541)  after  he  had  crossed  the  Mississippi  and  en- 
tered the  present  area  of  Arkansas  and  Missouri. 

Audubon  and  Bachman  mention  the  buffalo  as  once  existing 
upon  the  Atlantic  coast,  and  ilirther  add  that  ''authors  state  that 
at  the  time  of  the  first  settlement  of  Canada  it  was  not  known  in 
that  country,  and  Sagard  Theodat  mentions  having  heard  that 
bulls  existed  in  the  far  west,  but  he  saw  none  himself."  Lawson, 
in  his  "Journal  of  one  thousand  miles*  Travel  among  the  Indians, 
with  a  Description  of  North  Carolina"  (London,  1700)  speaks  of 
two  buffaloes  that  were  killed  in  that  State  on  Cape  Fear  River. 
Audubon  says  that  the  bison  formerly  existed  in  South  Carolina 

*  Early  Jemit  MUHons,  Kip.,  p.  224. 

t  Discovery  and  Ex.  of  the  MiBsiissippi,  J.  O.  Shea,  p.  18;  History,  Cond.,  Prospects 
etc.,  Vol.  4,  p.  93.  Schoolcraft  cites  Castenada's  Narratiye  of  an  Expedition  to  Cibola, 
etc.,  p.  34,  Mss. 
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on  the  sea  board,  and  that  he  was  informed  that,  from  the  last  herd 
seen  in  that  State,  two  were  killed  in  the  vicinity  of  Columbia. 
"  It  thus  appears  that  at  one  period  this  animal  ranged  over  nearly 
the  whole  of  North  America."*  Names  of  places  still  retained, 
in  many  instances,  indicate  the  former  range  of  the  buffalo.  A 
river  upon  the  Upper  Mississippi  was  called  by  the  Indians  Beez- 
hike  Sepe^  or  Buffalo  River,  *'  on  account,"  Father  Hennepin  says, 
"  of  the  number  of  buffaloes  found  there."  Charlevoix  speaks  of  a 
river  near  Niagara  Falls,  which  bore  the  name  of  La  Riviere  aux 
Boeufs^  or  Buffalo  River,  which  was,  no  doubt,  a  French  transla- 
tion of  the  Indian  name.  Schoolcraft  says  that  the  city  of  Buffalo 
perpetuates  the  tradition  of  the  former  existence  of  the  buffalo 
near  Lake  Ene.  From  Charlevoix  we  learn  that,  at  the  time  he 
passed  through  Lake  Erie  (1721),  the  buffalo  was  still  found  in  its 
vicinity.  Writing  from  The  Strait  (Detroit),  he  says,  ''at  the  end 
of  five  or  six  leagues,  inclining  towards  the  Lake  Erie,  one  sees 
vast  meadows  which  extend  above  a  hundred  leagues  every  way, 
and  which  feed  a  prodigious  number  of  those  cattle  which  I  have 
already  mentioned  several  times."  f 

The  view  that  the  name  La  Riviere  aux  Bxufsj  and  that  of  the 
city  of  Buffalo,  perpetuate  the  traditionary  existence  of  the  buffalo 
at  the  east  end  of  Lake  Erie,  is  corroborated  by  the  fact,  shown 
by  Dr.  Elliott  Coues  in  the  November  number  of  the  Naturalist, 
that  the  buffalo  formerly  existed  on  the  Kenawha  River  in  Vir- 
ginia. 

Schoolcraft  says,  "It  was  found  in  early  days  to  have  crossed 
the  Mississippi  above  the  latitude  of  the  mouth  of  the  Ohio  ;  and 
at  certain  times  throughout  the  present  area  of  Kentucky.  It  not 
only  ranged  over  the  prairies  of  Illinois  and  Wisconsin,  but 
spread  to  Southern  Michigan,  and  the  western  skirts  of  Ohio. 
Tradition  says  that  it  was  sometimes  seen  on  the  borders  of  Lake 
Erie.  It  was  also  common  to  the  southern  parts  of  Wisconsin, 
and  crossed  the  Mississippi  into  Minnesota  above  St.  Anthony's 
Falls  for  the  last  time,  it  is  believed,  in  1820  ;"t  and  Audubon 
states,  "in  the  days  of  our  boyhood  and  youth,  buffaloes  roamed 
over  the  small  prairies  of  Illinois,  and  herds  of  them  stalked 
through  the  open  woods  of  Kentucky  and  Tennessee ;  but  they 

♦  7*he  Quadrupeds  of  North  America.    Vol.  2,  p.  66. 
fCharleyoix,  Travel i  in  North  Amerioay  Vol.  2,  p.  13. 
t  History y  Cond.,  Pro$peci$f  etc.,  Vol.  4,  p.  9S. 
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had  dwindled  down  to  a  few  stragglers,  which  resorted  chiefly  to 
the  'Barrens,'  towards  the  years  1808  and  1809,  and  soon  after 
entirely  disappeared."* 

From  my  own  reading  and  reflection  upon  the  subject,  I  would 
place  the  range  of  the  buffalo,  before  the  advent  of  the  whites 
in  this  country,  within  the  following  area, —  beginning  upon  the 
Atlantic  sea-board  at  Charleston,  thence  north  of  west  to  the 
Mississippi,  thence  down  the  river  to  the  gulf,  thence  to  the  mouth 
of  the  Rio  Grande,  thence  up  said  river  to  the  Rocky  Mountains, 
ihence  north  to  the  Great  Slave  Lake  in  latitude  60'',  thence 
south-east  to  the  source  of  the  Mississippi,  thence  to  the  south 
end  of  Lake  Michigan,  thence  east  to  the  east  end  of  Lake  Erie, 
thence  south-east  to  the  Atlantic  coast,  near  the  mouth  of  Chesa- 
peake Bay,  and  thence  down  the  coast  to  place  of  beginning.  I 
can  at  least  show  good  authority  for  the  buffalo  having  been  found 
at  all  of  the  extreme  limits  of  the  above  area,  but  of  course  we 
can  only  conjecture  as  to  whether  it  ranged  over  the  whole  of  the 
above  territory  at  the  first  settlement  of  this  country. 

But  the  buffalo  has  been  driven  westward  until  now  the  area 
over  which  it  ranges  is  probably  not  over  one-tenth  of  that  above 
described.  Like  the  Red  Indian  it  must  succumb  in  that  mighty 
struggle  which  has  been  going  on  from  the  remotest  geological 
time, —  which  has  literally  filled  the  earth  with  relics  of  lost  spe- 
cies and  still  continues  to-day,  controlled  by  the  same  laws,  and 
producing  the  same  effects  as  it  did  when  the  last  mastodon  laid 
down  to  die. 

The  old  French  and  Indian  population,  before  the  year  1812, 
exterminated  the  buffalo  from  the  prairies  of  Illinois,  notwith- 
standing the  countless  numbers  that  roamed  over  them  at  the  end 
of  the  seventeenth  century  and  during  the  first  half  of  the  eigh- 
teenth. It  has  not  been  more  than  one  hundred  and  twenty  or 
or  one  hundred  and  fifty  yeais  at  farthest,  since  they  were  being 
slaughtered  by  the  thousand  everywhere  over  our  state,  yet, 
though  for  years  I  have  kept  a  sharp  lookout,  I  have  never  met 
with  a  single  bone  of  this  animal.f    Audubon  states  that  in  the 

*  Quadrupedi  of  North  America,  AuduboD  and  Bachman,  Vol.  3,  p.  36. 

t  Prof.  Wortben  tnfonns  me  that  he  has  foand  the  bones  of  the  buflUo  very  rare  in 
thU  state.  A  portion  of  a  skeleton  comprising  big  bones,  ribs,  etc.  was  found  with 
the  Niantic  mastodon,  four  feet  below  the  snrface ;  and  Mr.  Broadbead  found  a  skull 
only  a  foot  or  two  below  the  surface  in  Christian  or  Montgomery  county,  and  those  are 
aU  the  remains  he  knows  of  having  been  found  recently  in  the  state. 
AMER.    NATURAUST,  VOL.  VI.  7 
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Far  West  "the  prairies  are  in  some  places  whitened  with  the 
skulls  of  the  buffalo,  dried  and  bleached  by  the  summer's  sun  and 
the  frosts  and  snows  of  those  severe  latitudes  in  winter."*  No 
doubt  their  skulls  and  other  bones  were  as  plenty  upon  the  prairies 
of  Illinois  a  hundred  years  ago.  It  seems  to  be  the  object  of  na- 
ture as  soon  as  possible  after  life  is  extinct  to  destroy  the  remains 
of  every  organized  creature,  and  to  throw  back  its  component  parts 
into  the  rounds  of  circulation  again,  and  it  is  only  a  very  rare  ac- 
cident that  even  the  hardest  parts,  such  as  hoofs,  horns,  teeth,  etc., 
are  fossilized.  I  presume  that  not  one  in  every  fifty  thousand,  of 
the  buffaloes  that  were  in  Illinois  during  the  eighteenth  centur^^, 
will  stand  a  chance  to  attest  its  former  existence  by  a  single  bone 
at  the  beginning  of  the  twentieth  century.  Large  numbers  of  the 
Elk,  Cervus  Canadensis^  grazed  upon  the  prairies  of  Illinois,  as 
will  be  seen  by  the  above  extracts,  and  Audubon  says,  that  a  few 
were  still  to  be  found  in  Kentucky,  and  across  the  Ohio  River  in 
Illinois,  at  the  time  he  settled  in  that  state.  Their  horns,  which 
from  their  size  and  hardness,  were  better  calculated  to  resist  the 
effects  of  time  than  the  buffalo,  are  sometimes,  but  rarely,  found 
in  our  state.  Two  of  them  were  picked  up  this  year,  in  Scott 
County,  within  ten  miles  of  the  Illinois  River. 

"Instead  of  its  being  part  of  the  plan  of  nature  to  store  up  en- 
during records  of  a  large  number  of  the  individual  plants  and 
animals  which  have  lived  on  the  surface,  it  seems  to  be  her  chief 
care  to  provide  the  means  of  disencumbering  the  habitable  areas 
lying  above  and  below  the  water,  of  those  myriads  of  the  solid 
skeletons  of  animals,  and  those  massive  trunks  of  trees,  which 
would  otherwise  soon  choke  up  every  river  and  fill  every  valley. 
To  prevent  this  inconvenience  she  employs  the  heat  of  the  sun 
and  moisture  of  the  atmosphere,  the  dissolving  power  of  carbonic 
and  other  acids,  the  grinding  teeth  and  gastric  juices  of  quadru- 
peds, birds,  reptiles,  and  fish  and  the  agency  of  many  of  the  in- 
vertebrata."  t  ^^  better  illustration  of  these  words  of  Sir  Charles 
Lj'^ell  can  be  found,  than  that  of  the  scarcity  of  the  bones  of 
the  buffalo  and  other  large  mammals  that  once  formed  a  part  of 
the  fauna  of  the  great  prairies  of  the  Upper  Mississippi. 

♦/Wd,Vol.  ii,  p.  43. 
t  Antiquity  of  man,  p.  146. 

Note  :— Teeth  of  the  Bison  have  been  found  in  the  Quaternary  clays  of  Gardiner,  Me. 
See  NATURAU8T,  Vol.  i,  p.  288,  note.— Eds. 
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The  Fossil  Plants  of  Canada.* — This  elaborate  work  relates 
chiefly  to  the  Devonian  flora  of  Gaspe  and  St.  John,  New  Bruns- 
wick, and  indeed  is  a  revision  of  the  Pre-carboniferous  flora  of 
Eastern  North  America,  as  the  author  has  introduced  "such 
allied  species  from  New  York,  Ohio,  and  Maine  as  may  serve  to 
illustrate  the  Canadian  species."  He  proposes  the  term  Erian, 
derived  from  the  great  Erie  division  of  the  New  York  geol- 
ogists, instead  of  Devonian,  hoping  "to  keep  before  the  minds 
of  geologists  the  caution  that  they  should  not  measure  the  Erian 
formations  of  America  or  the  fossils  which  they  contain,  by  the 
comparatively  depauperated  representatives  of  this  portion  of  the 
geological  scale  in  the  Devonian  of  Western  Europe." 

The  notices  and  figures  illustrating  the  Dadoxylon,  "  evidently 
an  Araucarian  conifer"  of  which  no  foliage  nor  fruit  have  been 
found,  only  drifted  trunks  a  foot  in  diameter  ;  of  the  Psilophyton, 
the  species  of  which  were  "  synthetic  or  generalized  plants,"  hav- 
ing rootlets  resembling  those  of  some  ferns,  stems  having  the  struc- 
ture of  Lycopodium,  and  inidimentary  leaves  also  resembling  those 
of  the  club  mosses  (Lycopodiaceae) ,  branchlets  with  circinati  ve- 
nation like  that  of  ferns,  aii.l  sporangia  of  a  type  quite  peculiar  to 
themselves,  are  of  much  interest.  He  also  describes  and  figures 
the  trunks  of  tree  ferns  froiii  Gilboa,  N.  Y.  "where  these  trunks 
are  stated  to  occur  in  an  erect  position  in  sandstone"  and  are  now 
in  Prof.  Hall's  collection,  while  Prof.  NewbeiTy  has  communicated 
to  him  "  two  well  characterized  trunks  of  tree  ferns  from  the  De- 
vonian of  Ohio,  and  another  from  Gilboa,  N.  Y.  so  that  the  occur- 
rence of  large  tree  ferns  in  the  Erian  flora  is  now  well  established." 

As  to  Silurian  vegetation,  a  few  sea  weeds  occur  in  the  Upper 
Silurian  limestones  of  Gasp6,  but  with  them  are  associated  in  the 
lower  part  of  the  limestone,  remains  of  the  land  plant  Psilophy- 
ton, which  suflSce  to  indicate  the  existence  of  neighboring  land, 
probably  composed  of  the  Lower  Silurian  rocks,  and  supporting 
vegetation.  He  also  announces  on  a  subsequent  page  his  discov- 
ery of  fossil  trees  of  the  type  of  Prototaxites  in  the  Upper 
Silurian  of  England. 

*The  fossil  plants  of  the  Devonian  and  Upper  Silurian  formations  of  Canada.  By 
J.  W.  Dawson,  LL.  D,  F.R.S,  F.G.S.  With  twenty  plates  and  cats.  Geological  Survey 
of  Canada,  Montreal.    Dawson  Brothers,  1871.    Royal  8yo.  pp.  923.    $2.50. 

(99) 


Digitized  by 


Google 


100  REVIEWS   AND   BOOK   NOTICES. 

Comparing  the  Devonian  flora  with  that  of  the  Carboniferous 
period,  §o  familiar  to  most  of  our  readers,  who  have  seen  the 
beautiful  impression  of  fern  leaves  from  the  shales  enclosing  veins 
of  coal,  our  author  states  that  generically  the  two  floras  arc  in  the 
main  identical.  "The  most  important  and  characteristic  Car- 
boniferous genera  are  also  among  those  best  represented  in  the 
older  flora.  On  the  othei;  hand,  while  some  Carboniferous  genera 
have  not  yet  been  recognized  in  the  Devonian,  the  latter  posses- 
ses some  peculiar  generic  forms  of  its  own,  and  these  are  espe- 
cially abundant  in  the  lower  part  of  the  system.  As  examples  of 
such  genera  I  may  name  Psilophyton,  Prototaxites,  Leptophleum 
and  Arthrostigma.  Further,  it  may  be  remarked  that  these  pe- 
culiar Erian  plants  present  highly  composite  or  synthetic  types  of 
structure,  giving  to  these  a  more  archaic  air  than  that  of  the  Car- 
boniferous flora."  "Specifically,  however,  the  Devonian  flora  is 
almost  altogether  distinct  from  the  Carboniferous.  Even  the  same 
genera  are  represented  by  distinct  species,  and  it  is  possible  that 
some  of  the  few  species  which  we  now  identify  with  those  of  the 
Coal,  will  in  future  be  found  to  be  distinct."  He  remarks  that 
*'  while  the  distribution  of  genera  in  the  Devonian  leads  us  to  infer 
climatal  conditions  in  the  main  resembling  those  of  the  Carbon- 
iferous, it  would  also  lead  us  to  conclude  that  the  local  diversities 
were  greater,  and  that  there  was  less  of  that  dead  level  of  simi- 
lar local  conditions  which  prevailed  so  extensively  in  the  Carbon- 
iferous period.  The  Devonian  plants  probably  grew  on  limited 
rocky  islands,  bordered  by  much  less  extensive  and  peimanent 
lowlands  than  those  of  the  Carboniferous  era." 

Although  we  have  quoted  enough  to  convince  our  readers  that 
we  are  indebted  to  Dr.  Dawson  for  one  of  the  most  valuable  and 
entertaining  monographs  that  has  enriched  our  science  during 
the  year,  we  have  yet  to  glean  still  more  interesting  results 
of  his  patient  and  extended  researches  in  fossil  botany.  Questions 
regarding  the  origin  of  the  flora  as  a  whole,  as  well  as  of  the 
single  species,  and  the  death  of  both  isolated  species  and  entire 
floras,  inevitably  arise  and  must  be  met  by  the  student  in  science. 
They  are  discussed  by  our  author  in  his  usual  candid  and  philr 
osophical  spirit.     He  refers — 

"For  a  moment  to  views  of  the  sequence  of  Palaeozoic  plants 
which  might  be  entertained  in  accordance  with  theories  of  deri- 
vation of  species  now  prevalent.    The  lower  Devonian  is  dis- 
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tinguisbed  by  tbe  abundance  of  some  remarkable  forms  referred 
to  algae  of  the  genera  Spirophyton  and  Dictyophyton  of  Hall, 
also  for  the  occurrence  of  vast  quantities  of  humbly  organ- 
ized acrogens  suited  for  a  semi- aquatic  habitat,  as  Psilophyton 
and  Annularia.  May  not  these  two  groups  of  plants  be  related 
in  the  way  of  derivation?  Again  the  synthetic  tj^pes  of  acro- 
gens of  the  lower  Devonian,  and  the  prototypal  exogens  of  the 
genus  Prototaxites  give  way  in  the  middle  Devonian  to  more 
perfect  and  specialized  types  of  acrogens  and  g3^mnosperms ; 
may  they  not  have  been  advanced  by  a  process  of  evolution? 
Such  speculations  have  charms  for  persons  of  vivid  imagination, 
and  may  be  supported  by  the  analogy  between  the  progress 
of  the  development  of  the  individual  plant  and  the  succession  of 
plants  in  geological  time  ;  but  the  present  case  affords  to  them  a 
support  more  apparent  than  real.  The  gap  between  the  algae 
and  acrogens  like  Psilophyton  with  a  well  developed  scalariform 
axis  is  very  great.  The  algae  in  question  did  not  precede  Psilo- 
phyton but  were  contemporaneous  with  it,  and  their  associa- 
tion may  be  explained  by  the  co-existence  of  submerged  shallows 
favorable  to  algae,  and  swampy  flats  favorable  to  Psilophyton 
and  its  allies,  and  by  the  alternation  of  these  conditions  in 
the  same  locality.  Prototaxites  does  not  change  into  Dadoxy- 
lon.  It  disappears  and  is  replaced  by  a  type  of  wood  which 
continues  to  the  present  day.  Psilophyton  continues  to  exist 
without  improvement  along  with  the  Lepidodendra  and  ferns  of 
the  Middle  and  Upper  Devonian,  and  merely  becomes  less  abun- 
dant until  it  finally  disappears.  The  phenomena  are  rather  those 
of  the  gradual  extinction  of  the  old  flora  and  the  introduction  of 
a  new  one  from  some  different  source.  If  therefore  wc  desire  to 
account  for  the  succession  of  floras  in  this  way,  we  must  suppose 
local  extinction  and  the  introduction  from  another  region  of  plants 
which  in  the  meantime  have  been  modified  there." 

In  considering  the  relations  of  the  Pre-carboniferous  to  the 
older  floras,  he  considers  that  in  accordance  with  the  views  that 
have  been  so  well  illustrated  by  Prof.  Hall  as  to  the  derivation  of 
the  sediments  forming  the  American  Silurian  strata  from  the  north- 
east, and  the  gradual .  extension  in  each  succeeding  period  of  land 
and  shallow  water  to  the  southwest  we  should  expect  to  find  the 
oldest  land  plants  towards  the  northeast.  "Accordingly,  it  is  in 
Gasp^  that  as  yet  we  have  the  only  link  of  connection  of  the  £rian 
flora  with  that  of  the  Silurian  period,"  i.  e.,  the  remains  of  a  club 
moss  (Psilophyton)  ;  and  he  believes  that  a  by  no  means  sparse 
land  vegetation  accompanied  it.  But  he  boldly  inquires  whether 
land  plants  did  not  exist  in  the  Lower  Silurian,  and  even  hints 
that  we  might  look  for  the  actual  origin  of  land  vegetation  in  the 
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Laurentian  period.  He  thinks  it  "possible  that  the  rocks  of  New- 
foundlaod  or  Labrador,  or  beds  now  buried  under  the  Athiutic, 
may  be  those  which  alone  contain  the  remains  of  the  lower  Silu- 
rian plants."  The  Eophyton  of  Torell  from  the  primordial  or 
Lower  Silurian  rocks  of  Sweden,  "if  a  land  plant  at  all"  (for 
Dawson  regards  "  it  as  a  doubtful  plant,  similar  fotos  being  appar- 
ently produced  by  impressions  of  feet  or  fins  on  the  surface  of 
mud"),  the  author  regards  as  more  nearly  allied  to  Psilophyton 
than  to  any  other  genus,  saying  that  "whatever  the  nature  of 
these  forms,  they  are  present  in  the  primordial  of  America  as  well. 
Mr.  Murray  has  found  them  in  Newfoundland  and  Mr.  Selwjm  in 
Nova  Scotia,  in  rocks  probably  of  this  age." 

"  Such  views  as  to  a  primitive  Silurian  and  Laurentian  flora  are 
strengthened  by  the  obvious  fact  that  the  plants  of  the  lower  and 
middle  Devonian  have  the  aspect  of  the  remains  of  a  decaying 
flora  verging  on  extinction,  and  pointing  backward  in  geological 
time,  while  those  of  the  upper  Devonian  give  us  a  great  number 
of  new  forms  and  point  onward  to  the  Carboniferous.  As  already 
stated,  the  lower  and  middle  Erian  flora  stands  by  itself  in  the 
prevalence  of  such  archaic,  and  prototypal  forms  as  Prototaxites, 
Psiloph^iion,  Nematoxylon  and  Arthrostigma.  Is  it  probable  that 
it  was  thus  isolated  ?  Is  it  not  more  likely  that  these  plants  were 
the  successors  of  an  older  and  more  primitive  flora? 

This  is  vividly  presented  to  the  mind  in  the  Erian  conifers.  In 
the  lower  sandstones  of  Gaspe  we  find  numerous  trunks  of  large 
trees,  all  having  the  sU*ucture  of  Prototaxites.  In  the  Hamilton 
Group  of  New  York  and  in  the  sandstones  of  St.  John,  these  are 
replaced  by  Dadoxylon,  a  type  extending  into  the  Carboniferous 
and  thence  to  the  modern  Araucarian  pines.  There  is  no  transi- 
tion from  one  t3'pe  to  the  other,  nor  are  they  intermixed  in  the 
same  beds.  The  Middle  Devonian  would  thus  seem  to  have  been 
the  grave  of  Prototaxites,  and  the  birth-place  of  Dadoxylon,  in  so 
far  as  the  regions  in  question  are  concerned. 

Something  of  the  same  kind  occurs  in  the  Carboniferous,  in  the 
scanty  and  somewhat  antique  Lower  Carboniferous  flora  pointing 
backward  to  the  Upper  Devonian,  just  as  the  Lower  Devonian 
may  be  supposed  to  point  backward  to  the  Silurian.  The  above 
reasons  lead  me  to  anticipate  Avith  confidence  the  discovery  in  the 
Silurian  of  a  flora  similar  in  type  to  that  of  the  Lower  Devonian, 
but  probably  richer  in  species. 

Is  it  possible  to  indicate  where  such  earlier  flora  may  be  ex- 
pected ?  In  Eastern  America,  from  the  Carboniferous  period  on- 
ward, the  centre  of  plant  distribution  has  been  the  Appalachian 
chain.  From  this  the  plants  and  sediments  extended  westward  in 
times  of  elevation,  and  to  this  they  receded  in  times  of  depression . 
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But  this  centre  was  non-existent  before  the  Devonian  period,  and 
the  centre  for  this  must  have  been  to  the  north-east  whence  the 
great  mass  of  older  Appalachian  seiliraent  was  derived.  In  the 
Carboniferous  period  there  was  also  an  eastward  distribution  fh)m 
the  Appalachian,  and  links  of  connection  in  the  Atlantic  bed  be- 
tween the  floras  of  Europe  and  America.  In  the  Devonian  such 
connection  can  have  been  only  far  to  the  northeast.  It  is  there- 
fore in  Newfoundland,  Labrador  and  Greenland  that  we  are  to  look 
for  the  oldest  American  flora,  and  in  like  manner  on  the  border  of 
the  old  Scandinavian  nucleus  for  that  of  Europe.  Again,  it  must 
have  been  the  wide  extension  of  the  sea  of  the  Corniferous  lime- 
stone that  gave  the  last  blow  to  the  remaining  flora  of  the  Lower 
Devonian;  and  the  re-elevation  in  the  middle  of  that  epoch 
brought  in  the  Appalachian  ridges  as  a  new  centre,  and  established 
a  connection  with  Europe  which  introduced  the  Upper  Devonian 
and  Carboniferous  floras.  Lastly,  from  the  comparative  richness 
of  the  later  Erian  flora  in  Eastern  America,  especially  in  the  St. 
John  beds,  it  might  be  a  fair  inference  that  the  northeastern  end 
of  the  Appalachian  ridge  was  the  original  birth-place  or  centre  of 
creation  of  what  we  may  call  the  later  Palteozoic  flora,  or  of  a 
large  part  of  that  flora." 

Finally,  in  a  supplementary  section  Dr.  Dawson  gives  us  his 
theoretical  views  as  to  the  origin  and  extinction  of  species. 
"Some  of  the  forms  reckoned  as  specific  in  the  Devonian  and  Car- 
boniferous may  be  really  derivative  races."  These  may  have 
originated  in  one  or  more  of  the  following  waj-s  ; — (1)  By  a  nat- 
ural tendency  in  synthetic  types  to  become  specialized  in  the  di- 
rection of  one  or  other  of  their  constituted  elements.  (2)  "By 
embryonic  retardation  or  acceleration  in  the  manner  illustrated  by 
Hyatt  and  Cope."  (3)  "The  contracting  and  breaking  up  of  flo- 
ras." (4)  "The  elevation  of  a  great  expanse  of  new  land  at  the 
close  of  the  Middle  Erian  and  the  beginning  of  the  Coal  period, 
would  by  permitting  the  extension  of  species  over  wide  areas  and 
fertile  soils,  and  by  removing  the  pressure  previously  existing,  be 
eminently  favorable  to  the  production  of  new,  and  especially 
of  improved  varieties." 

Anthropological  Institute  of  New  York.* — In  a  former 
number  we  called  attention  to  the  organization  of  this  society,  of 
which  we  have  now  received  the  first  fruits  in  the  form  of  a  very 
interesting  and  important  number  of  its  Journal.     The  publications 

♦Journal  of  the  Anthropological  Institute  of  New  York.    Vol.  i,  No.  1.    8vo  pamph. 
pp.100.    New  York.    1871-72.    [50  cts.] 
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of  the  Institute  will  consist  of  Memoirs,  which  Will  contain  papers 
more  exhaustive  in  their  character  than  those  published  in  the 
Journal,  which  is  to  contain  abstracts  of  the  records  of  the  meet- 
ings, the  shorter  papers  and  such  translations  and  miscellaneous 
matter  as  the  committee  think  worth  printing. 

The  character  of  the  new  society  promises  to  be  such  that 
only  pure  anthropological  science  will  be  allowed  entrance  to  its 
meetings,  and  the  list  of  present  oflScers  indicates  that  its  objects 
will  be  fulfilled.  One  of  the  duties  of  the  president  of  the  society 
is  to  give  a  review  of  the  progress  of  Anthropological  Science 
during  the  year,  and  with  Mr.  Squier  in  the  chair  we  look  forward 
to  an  important  contribution  as  the  first  annual  address. 

The  present  number  contains  the  proceedings  consequent  to 
the  organization  of  the  Institute,  with  its  Constitution,  By-laws 
etc.,  and  several  papers.* 

Taken  all  together  we  do  not  know  when  we  have  sat  down 
to  a  pamphlet  and  read  every  page  with  greater  interest  and  sat- 
isfaction derived  from  the  knowledge  attained,  than  we  ex- 
perienced while  reading  the  first  number  of  this  Journal.  We 
shall  make  extended  quotations  in  future  numbers  of  the  Natu- 
ralist. 

BOTANY. 

On  Utility  in  the  Superabundance  of  Seeds  and  Pollen. — 
In  the  vicinity  of  Pike's  Peak  last  summer  I  noted  that  Pinus  ed- 
t^f«,  in  many  instances,  had  its  usually  two  "  leaves"  united 
into  one.  As  winter  approaches  the  terete  branchlet,  as  I  call  these 
*' needles,"  divides  and  exposes  the  two  inner  faces.  Thus  the 
one  year  branchlet  is  terete ;  when  two  or  more  years  old  the 
"  leaves "  are  in  twos  or  threes.  The  trees  in  this  monophyllous 
condition  grow  as  well,  and  as  far  as  can  be  seen,  are  in  as  favor- 
able circumstances  to  engage  in  the  struggle  for  life  as  any  Pine 

♦The  Progress  of  Anfchi'opology  In  Europe  and  America;  a  translation,  by  W.  L.  Rob- 
erts, of  Dr.  Broca's  address  before  the  Anthropological  Society  of  Paris.  A  review 
of  Von  Martins'  paper  on  some  points  of  South  American  Ethnology,  by  Charles 
Ran.  Antiquities  A-om  the  Guano  or  Huana  Iv'^lan'ds  of  Peru,  with  illustrations, 
by  E.  G.  Squier.  Sculptured  Rocks,  Belmont  Co.,  Ohio,  with  illustrations,  by  W.  Ward. 
Canoe  in  Savannah  River  Swamp,  with  cut,  by  C.  C.  Jones,  jr.  Notes  on  Trepan- 
ning among  the  Incas,  by  M.  Broca.  Dr.  Nott,  Dr.  Draper  and  Mr.  Squier.  Followed 
by  miscellaneous  matter  fW)m  various  sources,  containing  Mr.  Squier's  remarks  on  the 
"  Arch  in  America,"  a  letter  from  Father  Mengarini  on  the  Indians  of  Oregon.  Notea 
and  anthropological  items  from  all  countries. 
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can  be,  whether  with  one,  two,  or  five  leaves,  and  this  too  though 
the  inner  or,  fis  we  would  say  of  true  leaves,  the  upper  surfaces,  so 
essential  to  most  plants,  do  not  exist  during  the  growing  time. 

In  my  recent  paper  on  Cotyledons  ("  Proceedings  American 
Association,"  Indianapolis)  I  noted  that  the  usually  pluri-cotyled- 
onous  Alfies  excelsa  frequently  has  but  three,  and  at  times  but  two 
seed  lobes.  The  number  of  lobes  does  not  seem  in  the  slightest 
degree  to  aid  the  individual  or  to  exert  any  influence  whatever 
on  the  preservation  of  species. 

The  trees  and  shrubs  of  Europe  mostly  bear  seeds  m<Jre  pro- 
fusely than  closely  allied  American  species.  Quercus  rohur^  com- 
mences to  bear  acorns  when  ten  years  old.  It  then  bears  annu- 
ally. Qtiercus  cUba^  the  American  white,  rarely  fruits  till  fifteen  or 
twenty,  and  then  seldom  leaves  but  every  other  year,  although 
generally  more  prolific  than  any  other  North  Eastern  American 
oak.  It  never  approaches  in  profusion  the  best  specimens  of  the 
English  species. 

Liriodendron  ttdipifera  appears  to  have  an  abundance  of  pol- 
len, so  far  as  an  examination  of  its  numerous  flowers  indicates. 
The  seeds  are  distributed  by  a  light  wing.  The  immense  major- 
ity of  the  distributed  carpels  are  seedless. 

In  the  Pine  family  the  pollen  is  in  immense  profusion.  If  we 
climb  into  a  tree  just  as  the  pollen  sacs  are  bursting,  our  clothes 
are  as  yellow  as  if  turned  out  of  a  mustard  bag. 

Many  observations  of  a  similar  character  must  have  been  made 
by  every  botanist. 

At  page  183  of  this  journal,  1871, 1  said  we  may  say  of  pol- 
len or  of  seeds  themselves,  that  "nature  makes  numberless  things 
for  which  she  has  no  use  whatever.  Perhaps  it  may  be,  that  like 
the  human  mind,  the  mind  of  nature  likes  variety  and  profusion, 
in  the  eflTort  for  which  mere  utility  is  not  always  consulted."  The 
editors  remark — "  and  of  this  sort  pollen  and  seeds  are  queer  ex- 
amples. Does  he  mean  that  these  are  useless  because  superabun- 
dant enough  to  ensure  against  risk  and  loss,  and  appropriation  by 
animals  through  which  fertilization  and  dispersion  are  subserved?" 

It  does  seem  to  me  that  no  utility  is  subserved  by  the  division  of 
Fine  leaves  or  of  cotyledons;  nor  in  a  large  number  of  cases 
which  might  be  cited  as  to  the  mere  form  of  plant  structure.  In 
the  case  of  the  oak,  and  other  similar  instances  the  American  spe- 
cies holds  its  own  against  all  losses  as  well  as  its  English  brother ; 
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and  doubtless  would  if  it  011I3'  fruited  every  ten  years  instead  of 
every  two,  and  especially  when  we  see  the  Liriodendron  with 
most  of  its  seeds  Infertile  and  yet  very  widely  distributed,  must 
we  not  regard  the  profusion  of  English  seed  useless  ? 

And  in  regard  to  the  pine  pollen,  certainly  after  granting  the 
widest  margin  for  •'  insurance  against  all  losses,"  the  vast  propor- 
tion is  useless  so  far  as  any  benefit  to  the  individual  or  species  is 
directly  concerned.*  If  we  regard  pine  pollen  as  produced  by  na- 
ture for  the  purpose  not  of  fertilization  merely,  but  for  the  purpose 
of  forming  coal  also  (see  Iluxley  on  coal),  it  would  suit  a  popular 
idea  of  utility  in  nature.  But  the  coal  formed  out  of  deposits  of 
pollen  from  Sigillarias  and  Lepidodendrons,  serves  no  purpose  to 
these  plants. 

It  was  in  this  sense  that  I  meant  the  over  production  useless ; 
and  in  this  sense  I  suppose  I  should  differ  from  much  in  modem 
philosophy,  which,  as  I  understand  it,  seeks  in  every  production 
of  life  a  benefit  to  the  parent  which  produced  it.  Yet  in  one  sense 
the  production  may  not  be  regarded  as  useless.     A  boy  whittles 

♦In  reaflinning  our  bit  of  criticism  which  Mr.  Meehan  fails  to  see  the  point  of,  it  is 
best  to  keep  the  point  clear  from  all  heterogeneous  mattei-s  (snch  as  the  nature  of  pine- 
leaves  and  of  cotyledons,  in  respect  to  which  Mr.  Meehan's  views  are  very  peculiar), 
and  stick  to  the  case  of  the  abundance  of  pine-pollen,  va8t  in  itself  and  in  proportion 
to  the  seeds  to  be  fertilized.  This  excet^s  of  pollen  Mr.  Meehan  adduces  in  proof  of  the 
proposition  '*  that  Nature  makes  numberless  things  for  which  she  has  no  use  whatever." 
But  — to  continue  the  personification  — befoi*o  he  condemns  Dame  Nature  for  wasteftil 
profusion,  let  him  consider,  as  she  had' to  do,  the  conditions  of  the  particular  case  in 
hand;  viz.,  a  species  of  tree  with  flowers  of  separate  sexes,  destitute  of  honey  or  other 
enticement  for  Insects,  and  therefore  to  be  fertilized  by  the  waf'Jng  of  pollen  by  the 
wind,  and  in  view  the  advantage  of  wide  breeding.  Can  he  be  quite  sure  that  there  is 
a  wasteAil  excess  of  pollen  here;  and  does  he  not  see  that,  at  least,  tills  is  not  a  convinc- 
ing argument  "that  nature  makes  numberless  Uiings  for  which  she  has  no  use  what- 
ever ?" 

Now,  while  we  plead  "  extenuating  circumstances  **  in  behalf  of  Dame  Nature  in  this 
particular  case,  it  may  be  allowable  to  bring  tef^timony  to  her  general  good  character 
for  economy  where  no  purpose  is  to  be  served  by  profusion.  Take  the  case  of  those 
surely  fertile  little  blossoms  of  Impatiens  (i-efeired  to  on  page  109  of  this  number),  or 
the  similar  flowers  of  violets,  Specularia,  and  the  like,  where  nature  means  close  fertil- 
ization, and  therefore  shuts  up  anthers  and  stigma  together,  and  endows  the  pollen 
grains  with  the  power  to  send  out  their  tubes  from  the  one  to  the  other—  so  dispensing 
with  wind,  insects,  or  other  carriers— here  a  superabundance  of  pollen  might  Imply 
waste.  But  In  these  cases— and  in  these  only— the  grains  of  pollen  do  not  very  much 
exceed  the  number  of  ovules  to  be  fertilized  I 

Apropos  to  the  pancity  of  seeds  which  mature  in  Liriodendron,  and  that  some  oaks 
are  much  more  proliflc  than  others,  but  the  least  fertile  showing  no  disadvantage  there- 
from in  the  struggle  for  life,  we  were  disposed  to  explain  how  small  a  factor,  compara- 
tively, the  mere  number  of  progeny  must  be  in  the  probtem  of  natural  selection.  But 
that  is  best  done  by  referring  to  Darwin's  '*  Origin  of  Species,"  chapter  third,  especially 
to  the  paragraph  in  which  he  states  that  the  Fulmar  petrel  lays  but  one  esz%  Y^^  i^  is 
believed  to  be  the  most  numerous  bird  in  the  world."— Editors. 
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a  stick,  the  shavings  are  of  no  benefit  to  him.  But  the  activity 
which  produced  the  shavings  is  a  power  in  boy  life,  other  things 
he  does  which  aid  both  in  the  purpose  and  in  the  results.  He 
gathers  apples.  The  action  serves  him,  and  the  result  is  food  for 
action  in  the  future. 

To  illustrate  this  again  in  plant  life.  We  all  know  how  much 
time  has  been  given  to  studying  the  uses  of  thorns.  What  is  the 
use  of  thorns  to  a  rose.  The  sweet  briar  has  a  few  scattered  re- 
curved thorns.  But  when  a  certain  insect  deposits  an  egg  in  a 
growing  branch,  the  gall  and  a  portion  of  stem  above  and  below, 
become  densely  crowded  with  straight  sharp  thorns.  I  take  it 
that  these  thorns  are  entirely  useless  to  the  plant,  and  yet  the  vi- 
tal action  which  produced  them  no  doubt  served  a  useful  purpose ; 
and  I  should  say  the  same  of  all  the  thorns  on  the  whole  plant. 
I  suppose  some  might  say  that  this  echinate  gall  was  the  result  of 
abnormal  vital  action,  and  is  perhaps  to  be  credited  to  the  insect 
which  was  thus  better  protected  from  enemies.  But  how  this  lar- 
va is  better  protected  by  these  pines  I  fail  to  see.  The  principle 
applied  to  the  bo}'^  with  the  shavings  seems  more  philosophical. 
The  thorns  are  useless,  but  the  action  which  produced  them  was 
not. 

I  have  been  content  in  the  past  with  recording  my  observations, 
only  occasionally  hazarding  a  suggestion  as  to  the  direction  in 
which  they  pointed.  I  feel  that  my'field  and  my  opportunities  are 
too  limited  to  allow  me  to  put  full  faith  in  my  own  judgment 
when  opposed  to  the  views  of  those  much  better  situated  to  decide. 
If  in  this  I  offer  more  than  my  usual  quota  of  opinion,  it  is  out 
of  respect  to  the  editor's  inquiry. — Thomas  Meehan. 

Plant  Dryers. — The  best  article  I  have  ever  used, — better  than 
any  blotting  paper  —  is  one  of  the  kinds  of  sheathing  paper 
mmle  by  Messrs.  Roberts  and  Son,  of  Waltham.  In  any  large 
quantity  it  can  be  had  cut  to  size  at  the  mill.  I  have  just  been 
distributing  two  tons  of  it  among  botanists,  cut  to  size  of  twelve 
by  eighteen  inches.  Each  sheet  is  like  a  pad  of  blotting  paper. 
We  stitch  from  three  to  five  sheets  together  into  a  dryer,  the 
specimens  being  placed  between  successive  dryers,  of  course  en- 
closed in  a  sheet  of  thin  soft  paper ;  nothing  can  be  better,  nor 
so  cheap.  The  maker  having  a  small  quantity  left  over  from  our 
large  order,  I  have  asked  the  Naturalists'  Agency  to  take  it  in  or- 
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der  to  supply  botanists,  schools,  etc.,  in  quantities  smaller  than 
can  be  had  from  the  manufacturers.  For  price  see  the  advertise- 
ment.— Asa  Gray. 

Late  Flowering  of  the  Gibbous  Bladderwort. — This  fall 
I  found  on  the  flats  of  the  Charles  River,  Utricularia  gihha^  cov- 
ering half  an  acre  of  ground  in  full  bloom,  October  2d.  It  con- 
tinued to  send  up  fresh  flowers  till  cut  oft'  by  a  frost  near  the  first 
of  November.  The  time  given  in  our  works  on  botany,  for  ex- 
pecting this  little  plant  in  flower  is  July  and  August.  —  Wm. 
Edwards,  Natick, 

New  American  Variety  of  Asplenium  filix  f<emina. — In 
Europe  many  variations  of  this  fern  are  given  in  their  manuals, 
the  most  prominent  of  which  are  vars.  rhseticum,  multifidum,  mar- 
inum,  crispum,  latifolium. 

None,  however,  have  been  noticed  in  this  country  previous  to 
1869,  when  several  tufts  were  discovered  growing  in  Wilton,  N. 
H.,  bearing  all  the  fronds  thus  peculiarly  marked :  tips  of  each 
pinna  fringed  with  five  to  eight  lobes,  tops  of  fronds  tasselled 
with  a  cluster  of  ten  to  fifteen  pinnae  gradually  diminishing  in 
size  towards  the  centre,  fronds  fifteen  to  twenty  inches  high,  by 
five  to  seven  wide.  In  1870  and  1871  I  gathered  specimens  from 
the  same  roots,  in  all  respects  like  the  first. 

This  variety  seems  identical  with  var.  multifidum  of  English 
works,  but  as  the  specimen  sent  to  the  herbarium  of  Prof.  Gray 
at  Cambridge  bears  the  name  of  Asplenium  JUix  foemina  var.  cris- 
tatum^  it  will  henceforth  be  known  by  that  name. — Wm.  Edwards. 

Influence  of  Green  Light  on  the  Sensftive  Plant. —  In  or- 
der to  test  the  effect  of  green  light  on  the  sensitiveness  of  the 
Mimosa,  M.  P.  Bert  has  placed  several  plants  under  bell-glasses 
of  different  colored  glass  set  in  a  warm  greenhouse.  At  the  end 
of  a  few  hours  a  difference  was  already  apparent ;  those  subjected 
to  green,  yellow,  or  red  light  had  the  petioles  erect  and  the  leaflets 
expanded  ;  the  blue  and  the  violet,  on  the  other  hand,  had  the  pet- 
ioles almost  horizontal  and  the  leaflets  hanging  down.  In  a  week 
those  placed  beneath  blackened  glass  were  already  less  sensitive, 
and  in  twelve  daj's  they  were  dead  or  dying.  From  that  time 
the  green  ones  were  entirely  insensitive,  and  in  four  days  more 
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were  dead.  At  this  time  the  plants  under  the  other  glasses  were 
perfectly  healthy  and  sensitive ;  but  there  was  a  great  inequality 
of  development  among  them.  The  white  had  made  great  progress, 
the  red  less,  the  yellow  little  less  still ;  the  violet  and  the  blue  did 
not  appear  to  have  grown  at  all.  After  sixteen  days  the  vigorous 
plants  from  the  uncolored  glass  were  removed  to  the  green;  in 
eight  days  they  had  become  less  sensitive,  in  two  more  the  sensi- 
tiveness had  almost  entirely  disappeared,  and  in  another  week 
they  were  all  dead.  Green  rays  of  light  appear  to  have  no  greater 
influence  on  vegetation  than  complete  absence  of  light,  and  M. 
Bert  believes  that  the  sensitive  plants  exhibit  only  the  same  phe- 
nomena as  all  plants  colored  green,  but  to  an  excessive  degree. — 
A.  W.  B. 

Structure  of  the  Closed  Flowers  of  Impatiens.  —  At  a 
meeting  of  the  Linnsean  Society  of  London  held  November  16th, 
Mr.  A.  W.  Bennett  read  a  paper  on  the  above  subject,  his  obser- 
vations, made  on  Impatiens  fulva  Nutt.,  an  American  species 
completely  naturalized  in  several  places  in  the  south  of  England, 
being  substantially  in  accordance  with  those  recorded  by  Prof. 
Asa  Gray  in  his  "  Genera  Flora  America  boreali-orientalis."  Mr. 
Bennett,  however,  believes  that  the  closed  or  "  cleistogenous "  self- 
fertilized  flowers  are  not  the  result  of  "  arrested  development," 
but  are  from  the  first  of  a  different  nature,  and  he  suggests  that 
the  "  cap "  formed  by  the  unexpanded  calyx  and  corolla  may  be 
thrown  off*  the  pistil  by  the  elas^^icity  of  the  stamens,  which  are  of  a 
very  different  shape  and  structure  from  those  in  the  perfect  flow- 
ers. The  anthers  do  not  dehisce,  but  the  pollen,  the  quantity  of 
which  is  very  small,  pierces  with  its  tubes  the  wall  of  the  anther 
in  order  to  reach  the  stigma.  The  plant  does  not  appear  to  be 
visited  by  insects  in  England ;  the  conspicuous  flowers,  in  which 
there  is  a  provision  to  prevent  the  pollen  reaching  the  stigma  con- 
sequently seldom  produce  pods,  while  the  unopened  flowers  do  so 
abound  invariably. —  A.  W.  B. 
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The  Etheostomoids. — Having  been  for  several  years  specially 
interested  in  this  little  group  of  Percoids,  of  which  I  am  now 
engaged    in    completing  a  monograph,   and  wishing  to   secure 
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all  the  material  possible  before  publishing  the  work,  I  take  this 
means  of  asking  all  who  are  willing  to  give  their  aid  to  collect 
specimens  for  me.  The  specimens  already  in  my  hands  consist  of 
the  large  collections  belonging  to  the  Smithsonian  Institution  and 
the  Museum  of  Comparative  Zoology,  the  smaller  collections  of 
the  Boston  Society  of  Natural  History  and  Peabody  Academy 
of  Science,  and  many  type  specimens  received  from  Prof.  Cope 


Fig.  3. 


Hadropterus. 

and  Dr.  Abbott.  Besides  these,  all  the  types  of  Girard  of  the 
specimens  described  in  the  Pacific  Railroad  and  Mexican  Bound- 
ary Surveys,  the  types  of  Agassiz'  species  and  such  as  still  exist 
of  Haldemann's  and  Storer's  have  been  carefully  studied.  From 
this  material  about  forty  species  have  been  recognized  and  several 
others  are  indicated  by  single  specimens. 

The  great  variation  between  individuals  of  the   same   species 
makes  it  essential  to  have  a  large  number  of  specimens  from  as 

Fig,  4. 


Percina. 

many  localities  as  possible  in  order  to  determine  the  species  with 
any  degree  of  certainty.  Especially  is  this  variation  noticeable  be- 
tween males,  females  and  young,  and  between  males  and  females 
at  the  spawning  time  and  those  taken  later  in  the  season.  In 
early  spring  the  males  of  many  of  the  species  are  most  brilliantly 
arrayed  in  blue,  orange,  red,  and  other  bright  colors,  while  in  sum- 
mer and  fall  these  colors  are  entirely  lost  or  greatly  changed. 
In  many  species  where  the  males   show  a  decided   difference  of 
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coloration  from  each  other  the  females  will  be  so  similar  in  their 
plain  markings  as  to  make  it  almost  impossible  to  separate 
them.  There  is  also  considerable  variation  in  the  shape  of  the 
fins  between  the  males  and  females  of  some  species,  especially 
noticeable  in  the  genus  Catonotus,  in  which  the  spifly  dorsal  fin 
of  the  male  is  short  and  each  ray  usually  terminates  in  a  little 
knob,  while  in  the  female  the  rays  are  longer,  and  are  without  the 

Fig.  5.    ' 


Fig.  6. 


Hyottoma. 

knob.  Pages  could  be  written  on  the  variations  which  individ- 
uals of  the  different  species  exhibit  when  a  large  number  of  any 
one  species  has  been  careftiUy  examined,  but  enough  has  been 
said  here  to  call  attention  to  the  necessity  of  securing  all  the  ma- 
terial possible  for  the  work  on  which  I  am  engaged. 

These  small  fishes  have  the  general  appearance  of  young  perch, 
and  combine  the  habits  of  the  perches  with  those  of  the  little  fVesh 
water  bull  heads  (Cottoids)  or  "  miller's  thumbs "  as  they  are 
called  in  England. 
They  are  found  in 
nearly  all  locations, 
including     lakes, 

ponds,    rivers,    small  4:^^  j]  Jf\^^-^  ^ 

streams  and  ditches.        ^^^^l^.         _^,.--^^^^ 
The  sandy  and  grav-  ^^^^^^T"'^'^  ^^^^ 

elly  shores  of   lakes  Pcediiehthy,, 

and  ponds  are  favorite  spots,  as  well  as  the  grass  and  weed  grown 
shallow  parts  of  rivers,  or  the  clear  rocky  stream.  Several  of  the 
species  are  in  great  part  surface  swimmers,  but  by  far  the  larger 
number  pass  most  of  their  time  on  the  bottom,  darting  about  from 
stone  to  stone  or  in  and  out  among  the  water  plants.  From  this 
habit  of  moving  by  quick,  short,  and  often  zig-zag  darts  they  have 
received  the  common  and  ver}'^  appropriate  name  of  "darters," 
and  in  many  localities  are  well  known  under  that  name.     A  few 
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of  the  species  attain  Tour  or  five  inches  in  length,  but  by  far  the 
larger  number  never  exceed  three  inches,  and  many  not  over  one 
and  one-half  to  two  inches.  The  outline  cuts  here  given  (Figs. 
3-8)  are  all  of  natural  size  and  roughly  exhibit  several  of  the 
more  prominent  forms. 

These  little  fellows  are  generally  quite  difficult  to  catch  until 
one  gets  familiar  with  their  ways  of  darting  about,  but  with  a 
little  practice  and  some  patience  they  can  be  secured  with  a  hand 
net  or  by  driving  them  into  a  set  net.  But  the  way  to  catch  them 
in  large  numbers  is  by  drawing  a  seine,  with  very  small  meshes, 
along  the  banks  of  a  lake,  pond,  or  river,  or  up  a  narrow  stream. 
In  this  way  I  have  often  succeeded  in  obtaining  from  four  or  five 
to  forty  or  fifty  specimens  at  a  single  haul  of  a  fifty  foot  seine  on 
the  sandy  shores  of  Lake  Champlain.  In  August  last,  when 
fishing  on  the  Wabash  River,  very  successful   hauls  were  made 

by  dragging  a  fifteen  foot  seine 

along  the  shallow  banks  of  the 

river  over  the  water  plants,  which 

was   easily  done  by  one  person 

wading  up  stream  in  about  two  or 

three  feet  of  water,  holding  down 

^^^__jtoi,^^^  one  end  of  the  seine  and  another 

^jj^£^     _,^-— S3        person  holding  the  seine  down  at 

^^^T'^^  the  other  end,  in  such  a  way  as  to 

let    it    bag    considerably    down 

onotus.       roperca.  stream,  and  every  now  and  then 

dragging  the  seine  ashore.     In  this  mode  of  fishing  care  must  be 

taken  to  keep  the  lead  line  well  down  on  the  bottom  or  the  fishes  will 

dart  under.     To  a  person  who  has  never  tried  seining  in  this  way 

a  few  hours  of  such  collecting  will  secure  to  him  more  specimens 

of  all  that  swim  in  the  locality  than  he  has  thought  it  possible  to 

obtain.     A  very  successful  way  of  collecting  these  darters,  if  you 

only  have  a  scoop  net,  is  to  scoop  about  among  the  water  plants, 

or  over  a  muddy,  leafy,  or  stony  bottom,  stirring  up  the  bottom 

and  getting  the  water  so  clouded  as  to  confuse  the  fish,  and  by 

going  backwards  and  forwards  over  the  ground   and   every  few 

moments  emptying  your  net,  many  specimens  may  often  be  secured. 

The  Etheostomoids  are  widely  distributed  in  the  fresh  waters  of 

North  America  east  of  the  Rocky  Mountains,  and  I  now  have 

specimens  taken  from  Hudson's  Bay  to  Georgia.     The  species  in 
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New  England  are  very  limited,  only  two  or  three  having  as  yet 
been  found,  but  in  the  central,  north-western  and  southern  states 
they  are  far  more  numerous,  and  the  Ohio  valley  seems  from  pres- 
ent data  to  be  the  great  centre  of  distribution  of  the  group. 

The  method  of  preserving  fishes  is  looked  upon  by  persons  not 
familiar  with  collecting  as  a  difficult  operation,  and  has  always 
been  a  ''  bugbear  "  in  the  way  of  securing  specimens  of  the  class. 
I  therefore  offer  the  following  simple  moans  of  preserving  an}' 
small  fish.  If  you  intend  collecting  largely  and  are  provided  with 
a  small  seine  or  good  hand  or  minnow  net,  it  is  best  to  go  well 
prepared  with  vessels  in  which  to  place  3'our  captures,  and  for  this 
purpose  an}^  strong  bottles,  jars  or  cans  answer  well.  Pickle  jars 
with  good  corks,  or  some  of  the  patent  preserve  jars  or  cans  are 
excellent,  and  handy  to  carry  in  basket,  bag  or  pocket.  Always, 
when  you  start  out,  have  the  collecting  jars  about  one-third  or  one- 
half  full  of  alcohol  or  unrectified  whiskey  (high  wines),  or  if  these 
can  not  be  had  readily,  take  common  drinking  whiskey  or  almost 
any  spirit,  as  a  substitute.  When  you  get  the  specimens  put  them 
at  once  info  the  spirit  before  they  have  a  chance  to  harm  their  fins 
and  scales  by  thrashing  about  in  the  net  or  on  the  shore.  It  is  al- 
ways ray  plan  to  put  the  specimens  I  want  to  preserve  immediately 
into  my  collecting  jars  from  the  net,  not  allowing  them  the  slight- 
est chance  to  get  injured,  and  as  the  alcohol  kills  them  almost  in- 
stantly they  are  not  harmed  by  dying,  as  is  the  case  when  left  to 
die  on  laud  or  in  a  pail  of  water  as  is  so  often  done.  By  pur- 
suing this  course  any  fishes  captured  at  the  same  time,  and  not 
wanted,  can  be  returned  to  the  river.  When  one  wishes  to  study 
any  species  alive,  the  best  wa}^  is  to  put  two  or  three  specimens 
only  in  a  jar  or  pail  to  take  home  for  the  purpose,  for  if  more  are 
placed  in  one  jar  they  will  almost  invariably  die  before  being  able 
to  reach  home  with  them. 

While  collecting  you  can  fill  j'our  jars  to  the  brim  with  speci- 
mens, provided  you  put  them  in  alive  and  tip  the  jars  as  they  are 
filled  so  that  the  spirits  will  come  in  immediate  contact  with  the 
specimens  as  they  are  put  in,  but  after  you  get  home  it  is  best  either 
to  add  more  spirit  to  the  jar,  or  if  weak  spirits  have  been  used 
pour  it  all  off  and  fill  the  jar  as  full  as  you  can  with  specimens 
without  jamming  them  and  then  pour  in  all  the  spirits  you  can ; 
tuck  in  a  little  soft  paper,  or  rags,  to  stop  the  top  ones  from  shifting 
about,  and  wrapping  your  bottles  in  paper  or  cloth  put  them  in 
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a  box,  packing  with  sawdust  if  you  can  get  it  handy,  if  not  with 
shavings,  hay  or  grass,  and  send  by  the  first  express  to  their  des- 
tination, that  they  may  arrive  before  the  spirits  get  weakened  or 
the  natural  colors  of  the  fish  are  lost  or  changed  by  the  alcohol. 
As  the  Etheostomoids  are  all  small  fishes,  common  ale  or  junk 
bottles  can  be  used  in  collecting  or  packing  them  up  for  sending 
away,  as  the  specimens  can  be  readily  taken  out  by  breaking  oflT 
the  neck  of  the  bottle. 

Common  glycerine  will  answer  the  purpose  of  preserving  the 
brilliant  colors  of  the  fishes,  and  it  would  be  very  desirable  to 
have  a  few  specimens  of  each  kind  put  up  in  it  for  the  purpose  of 
making  sure  of  the  natural  colors,  though  from  its  strong  contract- 
ing powers  specimens  so  preserved  are  not  so  good  for  general 
study  as  those  put  in  alcohol.  It  would  also  be  verj^  desir- 
able to  have  a  number  of  specimens,  especially  if  of  brilliant 
colors,  preserved  so  as  to  retain  their  colors,  in  the  following  way. 
Take  the  specimen  as  soon  as  dead  and  cut  off  a  portion  of  one 
side,  taking  out  the  intestines  and  such  of  the  flesh  as  you  can 
take  ofi"  by  a  simple  cut,  then  pin  it  on  a  card,  cut  side  down,  and 
spread  out  the  fins ;  then  put  on  a  thin  coat  of  varnish,  or,  if  no 
varnish  is  at  hand,  simply  let  the  fish  dry  in  the  shade.  By  this 
simple  method  the  natural  colors  will  be  preserv^ed  for  a  long  time. 
By  using  a  little  care  and  putting  cotton  in  the  abdominal  cav- 
ity and  a  little  arsenic  on  the  flesh,  very  handsome  and  interesting 
specimens  can  be  made. 

It  often  happens  that  a  person  obtains  one  or  two  specimens  of 
a  fish  he  would  like  to  forward,  but  hardly  thinks  it  worth  while  to 
send  so  small  a  lot  by  express.  Such  can  readily  be  sent  by  mail 
at  letter  postage  (three  cents  for  every  half  ounce)  by  putting  the 
specimens  in  a  small  tin  or  wooden  box,  with  a  little  cotton  or  a 
rag  that  has  been  soaked  in  alcohol  or  glycerine  and  squeezed  out 
(the  specimen  also  having  been  first  put  in  alcohol  or  spirits  of 
some  kind,  or  glycerine,  for  an  hour  or  two).  A  specimen  thus  put 
up  can  be  several  days  on  the  route  without  being  injured. 

In  concluding  my  request  for  specimens  of  fishes  of  this  family 
I  beg  to  state  that  any  other  specimens  would  be  very  acceptable 
to  our  collection,  and  that  any  thing  sent  by  express  directed 
to  the  Peabody  Academy  of  Science,  Salem,  Mass.,*  will  be  most 

*Iii  sending  specimens  any  express  charges  will  be  willingly  paid  on  receipt  by 
the  Academy,  and  special  an-angements  will  also  be  made  to  supply  any  person  willing 
to  collect  for  mo  with  alcohol  and  Jars. 
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thankfully  received  and  acknowledged.  I  may  also  say  that  a  copy 
of  the  ''Monograph  of  the  Etheostomoids,"  when  published,  will 
be  furnished  to  all  persons  who  kindl}'  assist  in  the  work  by  send- 
ing specimens ;  and  that  all  notes  on  the  habits,  time  of  spawning, 
natural  colors,  etc.,  will  be  duly  acknowledged  in  the  work,  which 
will  form  one  of  the  series  of  illustrated  monographs  published  by 
the  Museum  of  Comparative  Zoolog}'.  It  is  proj)osed  to  describe 
and  figure  every  known  species  of  the  group.  —  F.  W.  Putnam, 
Director  Peahody  Academy  of  Science^  Salem,  Mass. 

Butterfly  Notes,  1871. — As  bearing  on  the  winter  history  of 
Uie  species,  an  interesting  capture  of  a  much  worn  and  faded 
female  Archippus  was  made  by  me.  May  r2th,  in  this  place  —  Am- 
herst, Mass.  The  only  Niphon  taken  during  the  season  was  found 
on  May  18th.  The  2«3rd,  Vialis  appeared  and  soon  was  very  com- 
mon. Phaeton  was  first  seen  June  5th,  and,  contrary  to  the  usual 
reports,  was  not  confined  to  a  small  locality,  but  became  ratlier 
common  in  several  directions  from  the  village.  June  9th,  a  single 
dimorphic  female  Ilobomok  was  captured  ;  suspecting  it  to  be  such 
and  to  have  been  described  as  Pochahontas  and  Quadaquina,  I 
wrote  to  a  distinguished  lepidopterologist,  who  informed  me  that, 
on  his  pointing  out  the  fact,  Pochahontas  was  acknowledged  by  its 
author  to  be  a  dimorphic  Ilobomok ;  my  specimen  also  agrees  with 
a  named  Quadaquina  received  from  a  writer  who  has  publicly 
stated  his  belief  that  it  is  the  same  as  Pochahontas.  July  8th, 
,  found  Metacomet  and  Egeremet,  males,  abundant  on  Indian  Hemp 
flowers  and  took  Mopsus  on  an  umbelliferous  plant.  Calanus 
(Westw.)  —  the  C  inorata  of  Grote  —  was  met  with  July  17th  and 
Aug.  2nd.  A  single  Delaware  was  taken  by  a  neighbor  in  July. 
A  harvest  of  butterflies  was  reaped,  Aug.  2nd,  on  flowers  of  the 
mountain  mint  (Pycnanthemum  incanxim)^  at  the  foot  of  the  IIol- 
j'oke  range ;  among  them  were  Melinus,  Mopsus,  Smilacis  and 
Edwardsii  —  the  latter  two  very  abundant,  and  the  Edwardsii  show- 
ing either  a  seasonal  or  regional  variation  from  New  York  spec- 
imens, being  smaller  and  the  markings  tending  more  to  lines.  On 
the  top  of  the  Ilolyoke  range,  Lucilius  was  frequent,  and  near  the 
top  a  Portlandia  confidently  observed  and  the  beautiful  moth, 
CaUimorpha  interrupto-marginata  taken.  A  visit  in  August  to  the 
Green  Mountains  in  the  region  of  Conway,  Ashfield  and  Goshen, 
revealed  nothing  difi'erent  from  Amherst — none  of  the  species  that 
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might  be  set  down  as  belonging  to  a  Canadian  fauna.  The  last 
butterfl}'^  of  the  season  that  is  noteworthy  was  a  single  Milberti ; 
frosts  had  come,  and  all  the  butterflies  had  disappeared  except 
Philodiee,  rapa?  and  Americanus.  In  the  course  of  the  season, 
Marcia  was  frequent ;  it  is  not  in  the  New  England  catalogue,  per- 
haps because  not  regarded  as  distinct  from  Tharos.  Cybele  and 
Aphrodite  w^ere  alike  common,  the  latter  the  more  so.  A  few  un- 
questionable Cybcles  had  somewhat  the  red  flush  of  Aphrodite. 
Archippus  except ionall}^  very  abundant.  Graptus  rare.  Sassacus 
and  Mystic  common.  Of  the  Nisoniades,  some  of  my  dates  are  : 
Lucilius,  Ennius,  Juvenalis  and  Persius,  May  27th —  the  first  also 
August  2nd,  and  the  second  also  June  10th ;  Icelus,  June  3rd  and 
Horatius  July  24th.  The  following  New  England  butterflies  have 
not  been  observed :  Protodice,  Eurytheme,  Lisa,  Delia,  Genutia, 
Epixanthe,  Porsenna,  Lucia,  Clothilde,  Acadica,  strigosa,  Augus- 
tus, Ilenrici,  Atlantis,  Montinus,  Claudia,  Nycteis,  Han-isii,  Coenia, 
gracilis,  Faunus,  Semidea,  Bachmanii,  Catullus,  Lycidas,  Verna, 
Wingina,  Acanootus,  Manataaqua,  Manoco,  Hianna,  Panoquin, 
Mesapano,  Logan.  —  IL  W.  Parker. 

Iowa  Butterflies.  —  To  the  lists  hitherto  published  are  to  be 
added  Phaeton,  Acadica,  Thoe,  and  the  following  Ilesperians : 
conspicua,  Otho,  Zabulon,  Massasoit,  Poweshiek,  —  all  from  Cen- 
tral Iowa,  namely  Poweshiek  and  Jasper  counties. —  IL  W.  Parker. 

Young  of  the  Blind  Fisu.  —  Dr.  Hagen  gives  me  the  follow- 
ing information  about  the  young  specimens  I  mentioned  (page  15) 
rAS  belonging  to  Dr.  Steindachner,  which  I  just  missed  seeing 
before  they  were  sent  to  Vienna.  These  specimens  were  procured 
by  Dr.  Hartung  for  Dr.  Steindachner  under  the  following  circum- 
sstances.  Just  as  Dr.  Hartung  was  leaving  the  cave  hotel  on  Oct. 
21,  a  bottle  was  brought  to  him  containing  four  specimens,  one  of 
which  was  smaller  than  the  others  (probably  Typhlichthys),  all 
living.  He  immediately  transferred  them  to  ajar  containing  alco- 
hol and  took  no  notice  of  them  until  he  reached  Nashville,  when 
lie  discovered  an  addition  of  eight  little  ones  in  the  jar. 

The  birth  of  these  young  was  undoubtedly  due  to  placing  the 
parent  in  the  alcohol,  and  the  date  (Oct.  21)  would  correspond  to 
tbe  time  I  stated  in  my  paper  as  probably  that  at  which  the  young 
were  born. 

Dr.  Hagen  states  that  he  examined  the  young  under  a  lens  with- 
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out  taking  them  from  tlie  jar  and  could  not  discover  any  eyes.    The 
specimens  were  about  three  lines  in  length. 

So  now  we  have  two  more  facts  to  add  to  the  history  of  the 
blind  fishes  (though  whether  they  apply  to  Ambh^opsis  or  Typh- 
lichthys  is  not  yet  settled).  First,  that  the  young  are  born  in 
October,  and  second,  that  they  are  without  external  eyes  when 
born.  —  F.  W.  Putnam. 

GEOLOGY. 

Geology,  etc.  in  California. —  At  the  regular  meeting  of  the 
Califomia  Academy  of  Sciences  Dec.  4th,  Professor  Wlntney  pre- 
sented a  variety  of  fossils  found  in  limestones  one  hundred  miles 
east  of  Elko.  He  then  read  a  paper  descriptive  of  his  labors  in 
the  projection  of  a  topographical  map  of  the  State,  and  exhibited 
several  proofs  or  specimen  copies  to  the  members.  They  were 
most  complete  and  elegantly  engraved.  He  had  commenced  the 
publication  of  a  volume  on  the  geology  of  the  State,  and  would 
probably  compile  three  on  the  same  topic.  He  also  exhibited  the 
first  volume  of  the  "Birds  of  California,'*  containing  seven  hun- 
dred illustrations.  This,  the  first  volume,  was  devoted  to  the  land 
birds  of  the  state.  The  "  Botany  of  California"  was  also  in 
preparation.  It  is  not  to  be  illustrated.  Salvador  Morthange, 
consul-general  of  Belgium,  was  introduced  to  the  Academy  and 
read  a  highly  interesting  paper  on  White  Island,  in  the  bay  of 
Plenty,  New  Zealand. 

Professor  Marsh,  of  Yale  College,  made  a  few  remarks  on  his 
recent  explorations.  lie  had  been  out  since  June  from  New  Haven, 
an»il  had  spent  two  months  in  collecting  vertebrate  fossils.  He  had 
discovered  probably  about  fifty  new  species  from  the  Miocene  and 
Pliocene  deposits,  embracing  a  large  variety  of  extinct  reptiles.  In 
Eastern  Oregon  he  had  made  discoveries  which  would  seem  to  clear 
up  the  geological  puzzle  in  regard  to  the  fresh  water  lakes  ;  and  also 
a  large  number  of  fossil  horses,  some  but  two  feet  in  height,  and 
some  of  the  two-toed  type  had  been  collected. 

Dr.  Blake  read  a  paper  on  the  water  of  the  "  Devirs  Inkstand," 
at  the  Geysers,  which  he  found  to  contain  a  large  quantity  of 
ammoniacal  salts.  —  R.  E.  C.  S. 

Origin  of  tue  New  England  Glacier.  —  Professor  Dana  con- 
tributes an  important  article  to  the  "  American  Journal  of  Science  " 
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on  the  icy  plateau  which  gave  rise  to  the  great  New  Iiiiigland  gla- 
cier, lie  locates  this  tner  de  glace  between  Lake  Teraiscaraang  and 
Lake  Mistissinnj^  on  the  Canadian  watershed.  During  the  glacial 
period  the  watershed  was  probably  five  thousand  feet  above  its 
present  level,  while  the  White  Mountains,  the  Green  Mountain 
peaks,  and  the'  Adirondacks  stood  five  hundred  feet  higher  than 
they  do  at  present ;  so  that  there  was  a  sufficient  inclination  toward 
the  sea-coast  to  allow  of  a  movement  in  a  southeast  direction  of 
the  mass  of  ice. 

ANTHROPOLOGY. 

Scalping. —  Toe  "Friend  of  India"  contains  a  letter  from  the 
Superintendent  of  Police  in  the  north-eastern  district  of  Bengal, 
giving  an  account  of  scalping  among  the  wild  tribes  on  the  fron- 
tier of  that  district.  In  commenting  on  this  letter  the  journal 
above  named'  says,  "The  Naga  tribes  use  the  scalping-knife  with 
a  ferocity  that  is  only  equalled  by  the  American  Indians,  and  the 
scalps  are  carefully  preserved  as  evidences  of  their  prowess  and 
vengeance  over  their  enemies.  On  the  death  of  a  chief,  all  the 
scalps  taken  by  him  during  his  warlike  career  are  burned  with  his 
remains." — Jour,  Anthr,  Inst,  N,  Y, 

Aroh^ological  Chronology. — According  to  a  notice  of  his 
"Essai  de  Chronologic  Archeologique"  in  "Pall  Mall  Budget," 
Professor  Forel  draws  a  vivid  picture  of  the  time  which  has  elapsed 
between  the  deposition  of  the  -Schussen  glacial  bods  and  the  earlier 
lake  habitations.  A  lapse  of  time  of  unknown  duration  had  passed 
away,  and  at  the  commencement  of  the  lacustrine  epoch  the  follow- 
ing changes  were  accomplished.  The  fauna  had  changed.  The 
reindeer  and  the  mammoth  had  passed  away,  the  Bos  prlmigenius 
alone  surviving  as  a  contemporary  of  the  wild  boar,  red  deer  and 
roebuck.  The  flora  had  changed.  To  the  Alpine  flora,  with  its 
scanty  vegetation  of  mosses  and  lichens  which  w^erc  just  able  to 
grow  on  the  ice-mud,  had  succeeded  rich  and  brilliant  forests  com- 
posed of  all  our  indigenous  species  of  trees.  The  level  of  the  lake 
had  fallen  30  metres,  and  had  assumed  its  present  aspect.  And  man 
seems  to  have  changed  from  the  poor  reindeer  hunter  of  the  Saleve 
to  the  intelligent  and  active  fisher,  agriculturist  and  manufacturer, 
to  whom  are  due  the  relatively  highly  civilized  lake  habitations  of 
ancient  Switzerland.  But  the  use  of  metal  had  not  been  intro- 
duced yet,  and  pottery  alone  indicates  the  comparatively  high  grade 
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of  civilization  at  which  the  builders  of  the  pfahlhauten  had  arrived. 
Long  after  came  the  ages  of  bronze  and  iron,  and  finally  the 
Roman  period,  with  its  fixed  dates  and  absolute  chronolofxy.  A 
rapid  review  of  the  history  of  humanity  in  Europe  shows  us  an  un- 
internii)ted  series  of  events,  looking  back  from  the  Roman  period, 
through  the  various  lacustrine  epochs  as  far  as  the  most  ancient 
remains  of  i>olished  stone.  But  there  occurs  a  gap.  AVc  are  not 
in  presence  of  fixed  dates,  and  the  continuity  of  the  events  alone 
gives  us  a  perfect  key  to  their  relative  antiquit}'.  Professor  Forel 
asks — has  this  lacuna  lasted  a  hundred  years,  a  hundred  thousand, 
or  millions  of  years?  And,  while  he  does  not  attempt  to  precisely 
estimate  its  duration,  he  proves  convincingly  that  the  gap  is  consid- 
erable, but  that  it  is  not  enormously  large.  The  age  of  trees  which 
must  have  grown  in  the  rich  vegetable  beds  of  Merges,  after  mould 
had  been  slowly  formed  from  the  di'bris  of  the  pebble  beds  of  the 
glacial  poriod,  indicates  a  vast  lapse  of  time.  rr()fes>or  Forel 
enters  at  great  length  into  certain  results  at  which  he  has  arrived 
after  sounding  the  Rhone  at  various  levels,  and  precisely  estima- 
ting the  amounts  of  mud  which  the  river  annually  transports.  lie 
considers  that  a  space  of  300,000  years  is  necessary  in  order  to  fill 
the  lake  of  Geneva,  and  that  in  time  the  lake  will  be  entirely  filled 
up.  His  conclusions,  in  fact,  are  that  the  sp.ice  of  time  which 
separates  the  archaeological  ages  of  the  reindeer  and  of  the  red 
deer  (palaeolithic  and  neolithic  epochs)  is  considerable,  and  ought 
to  be  counted  by  thousands  of  years  ;  it  is  not  infinitely  great,  and 
ought  not  to  be  counted  by  millions  of  years. 

MICROSCOPY. 

"Power"  of  Lenses. —  For  some  three  or  four  years  some 
American  microscopists  have  been  calling  attention  to  the  "decep- 
tion" commonly  practised  by  most  working  opticians  in  calling  the 
"power  of  their  instnunent  less  than  it  really  is — i.  c,  calling  an 
objective  a  quarter-inch  when  its  focus  is  reall}'  but  one-lilth  or 
one-sixth  of  an  inch  —  or  an  eighth  when  actually  a  "one-ninth  or 
one-tenth, —  and  some  now  approach  to  onc-tweltth." 

In  the  "Monthly  Microscopical  Journal  "for  December,  1871, 
Mr.  F.  II.  Wenham  writes  a  paper  in  reply  to  one  of  Mr.  E.  Bick- 
neirs  on  this  subject  in  which  he  takes  Mr.  Bicknell  to  task  for 
exposing    the   deception, —  and  admits  the  truth  of  the   charge. 


Digitized  by 


Googh 


120  MICROSCOPY. 

Here  we  have  a  gentleman,  well  known  throughout  the  microscopi- 
cal world  as  one  of  the  most  accomplished  theoretic  opticians  of 
London,  generally  supposed  to  be  the  principal  advisor  of  the 
working  opticians,  not  apologizing  for,  but  practically  defending 
the  imposition,  one  that  has  been  exposed  and  complained  of  by 
Dr.  Wm.  B.  Carpenter*  and  also  by  a  writer  in  the  "Quarterly 
Joumal  of  Microscopical  Science." 

Mr.  Weuham  says  ''  a  scientific  microscopist  gives  the  diameters 
with  his  illustrations  and  the  nominal  power  of  his  object  glass ; 
this  quite  meets  the  case."  In  this  Mr.  Wenham  is  entirely  wrong ; 
it  does  not  meet  the  case.  A  power  of  one-thousand  diameters 
obtained  with  a  one-inch  objective  is  a  verj'  different  thing  ft-ora 
one- thousand  diameters  obtained  with  a  one-tenth,  unless  the  one- 
inch  is  ten  times  as  good  an  instrument  as  the  one-tenth.  The  sci- 
entific microscopist  should  gve  with  his  i  1  strations,  not  only  the 
amplification  he  employed,  but  the  real  focus  of  the  objective, 
and  the  name  of  the  maker,  as  astronomers  do  in  the  case  of  their 
telescopic  observations. 

He  farther  says,  "  in  such  a  difficult  and  complex  arrangement 
as  a  high  power  object-glass,  it  is  almost  impossible  for  all  the 
makers  to  work  to  the  same  magnifying  standard."  That  of 
course  depends  on  the  knowledge  of  optics  possessed  by  the  wprk- 
man,  but  has  nothing  to  do  with  the  matter.  When  the  object-glass 
is  made,  the  focus  can  be  measured,  and  the  glass  named  accord- 
ingly. The  nearer  the  actual  power  comes  to  that  intended,  so 
much  tlie  more  credit  to  the  maker  —  the  farther  it  is  from  what 
he  sells  it  for  the  more  to  his  discredit.  It  is  an  axiom  in  micros- 
copy that  the  lower  the  power  of  a  glass  that  will  give  a  certain 
result  or  effect,  the  better  the  glass. 

Mr.  Wenham's  comparison  with  the  steam  engine  is  as  inap- 
propriate as  Hartnack's  objection  to  English  microscopes,  that 
with  their  wheels  and  screws  they  look  like  a  steam  engine. —  C.  S. 

PiiOTocRAriiic  Micrometer  and  Goniometer. — J.  C.  South- 
worth,  of  Georgetown,  D.  C,  proposes,  in  the  ''American  Journal 
of  Science  and  Arts,"  a  photographic  positive  on  glass  as  a  sub- 
stitute for  the  ruled  micrometers.  Lines  of  one-sixth  inch  interval 
are  reduced  by  photography  to  ^io  inch,  mounted  in  balsam,  and 
used  like  the  ordinary  eye-piece  iiiicronieters.     The  lines  are  black 


♦The  Microscope,  etc.    London.    18G8.    p.  184. 
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and  distinct  and  the  intervening  spaces  are  said  to  be  sufficiently 
translucent,  which  would  suggest  that  the  contrivance  is  best 
suited  for  the  rapid  and  easy  performance  of  easy  work. 

Similarly  a  goniometer  is  made  by  reducing  a  graduated  circle 
of  eighteen  inches  to  a  transparent  positive  of  suitable  size  to  be 
placed  in  the  draw-tube  below  a  positive  eye-piece.  The  ej-e-piece 
is  furnished  with  a  cob-web  line,  and  its  rotation  is  easily  read  off 
on  the  scale  in  its  focus.  This  goniometer,  which  could  be  made 
for  a  few  shillings,  would  seem  to  be  a  valuable  accessory  to  all 
microscopes,  especially  to  those  not  possessed  of  a  graduated 
concentric  stage. 

The  Diatom  Hoax, — Many  readers  have  enjoyed,  in  a  late 
medical  journal,  the  ingenious  essay  on  test-objects,  in  which  the 
new  immersion  one-seventieth  of  191°,  wet  with  fluoric  acid  and 
illuminated  by  a  new  eccentric  parallelepiped  with  fluorescent  rays 
exclusively,  is  represented  as  revealing  that  the  structure  of  Pleu- 
rosicjma  angulatum  is  like  the  Nicholson  pavement ;  and  that  a 
new  diatom,  fortimately  rare,  has  beads,  more  than  one  hundred 
and  forty-seven  millions  to  the  inch,  which  are  invisible  by  all 
other  lenses  and  to  all  other  observers.  They  will  be  further 
amused  by  learning  from  the  ''Boston  Journal  of  Chemistry  "  that 
some  foreign  medical  journals  have  seriously  reviewed  this  bur- 
lesque and  discovered  it  to  be  a  hoax. 

The  Red  Blood-corpuscle. — Mr.  E.  Ray  Lankester  presents 
in  the  "Quarterly  Journal  of  Microscopical  Science"  an  interest- 
ing contribution  to  our  knowledge  of  the  physical  structure  of  the 
red  blood-corpuscle  and  the  action  of  gases  and  vapors  upon  it. 

The  red  blood-corpuscle  has  no  outer  coat  distinct  from  its  con- 
tents and  having  a  pronounced  inner  limitation,  none  being  visible 
under  the  highest  powers  of  the  microscope  (what  might  be  mista- 
ken under  low  powers  for  such  proving  under  high  powers  to  be 
an  illusion  of  refraction),  and  the  corpuscles,  torn  or  cut  by  draw- 
ing a  needle  across  the  slide,  suflering  no  escape  of  viscid  material 
from  their  interior,  but  furnishing  portions  which  by  the  collapse 
of  their  edges  assume  a  rounded  form  ;  yet  their  surface  must  be 
differentiated  into  a  film  or  pellicle  having  no  definite  inner  boun- 
dary, and  similar  to  the  pellicle  which  forms  on  a  cooling  mass  of 
jelly,  since  they  become  wrinkled  when  subjected  to  oblique  pres- 
sure and  recover  their  form  and  outline  again  with  great  elasticity 
and  precision. 
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The  stroma  of  which  the  viscid  mass  mainly  consists  appears 
homogeneous  in  the  mammalia,  but  contains  a  nucleus  in  the  other 
vertebrata.  This  nucleus,  though  undetected  by  Savory,  seems  to 
exist  in  perfectly  fresh  corpuscles,  and  has  been  detected  in  blood 
while  circulating  in  the  vessels  of  the  frog.  It  is  somewhat  indis- 
tinct, though  a  temporary  delimitation  may  be  caused  by  certain 
physiological  conditions  of  the  animal,  and  after  removal  from  the 
circulation  it  becomes  sharply  and  permanently  defined. 

The  usually  described  forms  characteristic  of  certain  classes  of 
animals,  are  not  believed  to  be  the  only  normal  forms.  The  blood 
of  the  frog  seems  to  vary  at  different  seasons  of  the  year,  and  the 
ordinary  biconcave  discs  of  human  blood  may  be  more  or  less 
replaced,  in  fresh  and  perfectly  healthy  blood,  by  the  "  thorn-apple" 
and  the  ''single"  and  "double  watch-glass  forms." 

The  macula  discovered  by  Dr.  Roberts  of  Manchester  in  the 
blood  of  all  vertebrata  are.strangel,y  ignored  by  most  of  the  recent 
authorities,  though  published  many  years  ago.  They  are  fully 
verified  by  the  author*s  researches.  A  part  of  the  matter  com- 
posing the  corpuscle  segregates  to  form  spots,  usuall}^  one  in  man 
but  often  three  or  four  in  the  frog,  which  are  ordinarily  impercepti- 
ble, but  which  are  deeply  stained  by  nitrate  of  rosanilin,  and  form 
sharp  little  pullulations  imder  the  influence  of  tannin.  Whether 
the  development  of  these  macula  is  post-mortem  or  not  seems  to 
be  undetermined. 

That  the  corpuscles  are  not  in  the  condition  simply  of  a  moist- 
ened membrane  is  shown  by  the  ver}'  curious  observation  that 
they  will  readily  float  out  of  the  plasma  into  a  drop  of  oil.  When 
separated  in  this  manner  from  the  plasma  they  show  a  strong  ten- 
dency to  cohere  and  thus  assume  hexagonal  forms,  just  as  they 
sometimes  do  when  a  thin  film  of  blood  is  dried  upon  a  slide. 

The  appearance  and  disappsarance  of  the  granulation  of  the 
nucleus  and  other  effects  demonstrated  by  Strieker  to  take  place 
when  blood,  after  contact  with  aqueous  vapor,  is  exposed  alter- 
nately to  carbonic  acid  and  atmospheric  air,  is  proved  to  be  due 
to  the  alternate  presence  and  absence  of  the  carbonic  acid,  and 
not  in  any  part  to  the  oxygen  of  the  atmosi)here,  since  the  air  may 
be  replaced  in  the  experiment  by  h3'drogen  or  other  gases. 

The  action  of  chloroform  and  many  other  re-agents  upon  the 
corpuscles  is  studied  minutely,  but  without  as  yet  throwing  the 
desired  light  upon  their  effects  when  introduced  into  tbe  living 
system. 
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The  preservation  of  blood  absolutely  unchanged  in  appearance 
is  essential  to  a  successful  study  of  its  structure.  Hitherto  the 
inadequacy  of  most  students'  microscopes  and  the  necessity  for 
immediate  and  hasty  inspection  of  blood  has  almost  prevented  its 
successful  study.  To  these  reasons  it  should  be  added  that  only 
the  few  students  who  make  somewhat  of  a  specialty  of  this  branch 
of  science  can  become  sufficiently  expert  for  its  more  diftlcnlt  in- 
vestigations ;  and  the  author's  estimate  of  drying  as  a  means  of 
preserving  blood,  that  it  is  of  little  or  no  use,  meets  with  an 
important  exception  in  the  case  of  studies  as  to  the  class  of  ani- 
mals to  which  a  given  specimen  of  blood  belongs,  and  also  in  the 
determination  of  the  existence  of  certain  diseases.  For  all  pur- 
poses, however,  it  is  desirable  to  preserve  the  corpuscles  in  their 
natural  state,  and  osmic  acid  has  been  successfully  introduced  for 
this  purpose  by  Prof.  Max  Schultz.  A  film  of  blood  on  a  glass 
cover  is  exposed  for  three  minutes  to  the  vapor  arising  from  a  bot- 
tle of  two  per  cent,  solution  of  osmic  acid  ;  after  which  it  may  be 
immediately  mounted  in  a  nearly  saturated  solution  of  acetate  of 
potash.  "Every  corpuscle  thus  becomes  'set,'  as  it  were,  in  its 
living  form." 

A  New  Group  of  Infusoria.  —  In  stud3'ing  the  blood  of  frogs 
Mr.  E.  Ray  Lankester  has  sometimes  noticed  a  little  parasite  which 
was  at  first  mistaken  for  a  very  active  white  blood-corpuscle.  This 
new  infusorian,  which  is  figured  in  the  "Quarterly  Journal  of 
Microscopical  Science"  for  October  last  under  the  name  of  Undu- 
lina  ranarum^  is  a  minute  pyriform  sac,  the  narrower  end  of  which 
is  somewhat  twisted  and  spirally  bent  round  upon  itself,  giving  it 
a  strikingly  shell-like  appearance.  It  has  neither  mouth  nor  cilia, 
but  instead  of  the  latter  a  broad,  toothed,  undulating  membrane 
which  makes  it  the  type  of  a  new  group  of  infusoria. 

Structure  of  Minl^te  Organisms.  —  The  "New  York  Evange- 
list," in  describing  with  very  natural  admiration  the  beautiful 
Moller's  Type  Plate  (the  diatoms  of  which,  by  the  way,  are  un- 
doubtedly vegetable  and  not  animal  organisms),  raises  again  the 
question  whether  these  minute  organisms  may  not  be  possessed  of 
organs  and  tastes  corresponding  to  those  of  higher  aminals.  Per- 
sons having  an  intelligent  interest  in  the  science  of  microscopy, 
but  unfamiliar  with  its  details,  cannot  be  too  well  assured  that 
the  extreme  simplicity  of  the  lower  organisms  is  a  fact  of  positive, 
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not  of  negative,  knowledge,  —  a  conclusion  reached  from  what  we 
see,  and  not  from  what  we  fail  to  see. 

Pure  Water. — Dr.  Burdon  Sanderson,  F.R.S.,  found  it  impos- 
sible to  obtain  optically  pure  water.  The  fusion  of  ice  furnished 
the  nearest  approach  to  this  standard. 

Railway  Dust.  —  The  ''Manchester  Guardian"  publishes  a 
study  of  railway  dust  made  by  Mr.  J.  Sidebothara,  who  finds  it  to 
consist,  in  the  case  examined,  about  one-half  of  particles  of  iron, 
and  the  other  half  of  cinders,  sand,  etc.  Some  of  the  particles  of 
iron  were  magnetic,  and  most  were  sharp,  rough  and  irritating. 

NOTES. 

We  make  the  following  extracts  from  a  letter  to  one  of  the  edi- 
tors from  Mr.  Dall,  Chief  of  the  Coast  Survey  Expedition  to  ex- 
plore the  hydrography  and  natural  history  of  Alaska.  It  is  dated 
Harbor  of  lliuliuk,  Unalashka,  Alaska  Terr.,  Oct.  30,  1871 : 

"  We  arrived  here  on  the  23d  of  September  after  a  disagreeable 
passage  of  twenty-six  days  from  San  Francisco,  during  which, 
however,  we  obtained  some  ver}'  interesting  observations  on  the 
currents.  We  have  been  very  busy  since  we  arrived,  and  have 
accumulated  abundance  of  material  to  keep  us  busy  all  winter, 
both  in  regard  to  Natural  History  and  Hydrograph3\  This  harbor 
is  a  fine  one,  and  we  have  a  cliart.  well  under  way  and  hope  by 
spring  to  have  it  approximately  complete.  Tidal  and  current 
observations  are  going  on,  we  have  taken  many  hundreds  of  an- 
gles and  shall  go  to  sounding  bye  and  b}^. 

The  island  when  we  came  was  a  mass  of  verdure  up  to  the  snow 
caps  of  the  highest  peaks.  There  are  no  trees,  except  half  a 
dozen  planted  by  Veniaminoff,  the  apostle  of  the  Aleuts,  in  1805. 
They  are  Sitka  spruce,  very  stout  and  tliick,  but  onl}^  about  fifteen 
feet  liigh.  The  indigenous  shrubs  and  willows  are  seldom  more 
than  six  feet  high  and  an  inch  or  two  thick.  I  went  on  an  explor- 
ing trip  the  other  day  in  the  interior  of  the  island  and  with  the 
exception  of  some  wood  which  we  packed  on  our  backs  for  kindling, 
we  had  to  boil  our  tea  with  green  huckleberry  bushes !  But  the 
herbage  is  very  rich  and  rank.  Sheep  and  pigs  do  exceedingly  well 
here  with  less  care  than  they  need  at  home  and  I  believe  hardy 
cattle  would  do  the  same.  The  winter  is  wet  and  windy,  but  not 
cold  ;  there  is  a  good  deal  of  snow  but  it  melts  very  quickly  after 
it  falls  and  rarel}^  lies  on  the  ground  any  length  of  time  except 
in  severe  seasons.  The  waters  abound  with  fish  but  there  are  no 
land  animals,  except  spermophiles  and  foxes.     Whales  arc  very 
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often  seen  inside  the  liarbor.  Birds  are  rather  plenty  at  this  sea- 
son and  probably  much  more  so  in  summer. 

This  month  and  the  next  are  the  worst  of  the  year.  We  have 
had  more  or  less  rain  almost  dail3%  but  also  a  good  deal  of  sun- 
shine, more  indeed  than  I  anticipated.  The  weather  has  been 
comfortable,  temperature  averaging  44°  Fahr.  It  has  not  been 
lower  than  '62"  yet  and  that  only  once,  still  the  snow  has  crept 
down  the  mountain  sides  a  thousand  feet  and  we  have  had  several 
real  old  fashioned  snow  storms. 

All  hands  have  worked  together  harmoniously  and  with  energy. 
I  think  the  prospects  for  a  good  season's  work  are  very  favorable." 
— Wm.  II.  Dall,  Actg,  Asst,  U.  S.  C,  Survey, 

T.  Sterry  Hunt,  LL.  D.,  chemist  to  the  Canadian  Geological 
Survey,  has  been  appointed  to  the  chair  of  Geology  in  the  Massa- 
chusetts Institute  of  Technology. 

Some  one  writes  to  "Land  and  Water"  that  though  the  menage- 
rie at  the  Jardin  des  Plantes  is  at  a  low  ebb,  still  specimens  are 
being  forwarded  by  the  various  agents  with  all  speed,  and  we  may 
hope  soon  to  see  it  with  some  of  its  former  glories. 

Prof.  C.  F.  Ilartt  has  recently  returned  from  his  explorations  in 
Brazil,  having  specially  studied  the  supposed  Amazonian  drift 
beds  ;  and  Prof.  Marsh  has  returned  to  New  Haven,  with  immense 
collections  of  fossil  vertebrates,  etc.,  from  the  Rock}^  Mountains. 

Prof.  H.  James  Clark,  of  the  University  of  Kentucky,  has  been 
appointed  Prof,  of  Veterinary  Science  in  the  Massachusetts  Agri- 
cultural College. 

Dr.  G.  Hartung,  the  well  known  geologist  and  author  of  the 
splendid  works  on  Madeira,  Lancerota,  Teneriffe  and  the  Azores, 
has  recently  made  a  geological  trip  through  this  country,  so  as  to 
be  able  the  better  to  stud}'  American  works  on  geology-.  We  also 
learn  from  Prof.  Hagen  that  two  other  German  geologists  of  good 
reputation,  Drs.  Reiss  and  Stuebel,  authors  of  works  on  TeneritFe, 
and  Santorin,  have  been  geologising  for  two  years  past  on  the  west 
coast  of  South  and  Central  America,  and  travelling  thence  from 
New  York  to  California,  design  to  go  to  the  Hawaiian  Islands  to 
investigate  their  geology  with  a  view  to  publication. 

How  interesting  a  collection  illustrating  the  products,  habits 
and  homes  of  insects,  as  well  as  the  relations  of  zoology  and  bot- 
any to  agriculture  and  the  arts  may  be,  is  to  be  seen  in  a  visit  to 
the  Museum  of  the  Agricultural  Department  at  Washington,  the 
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result  of  many  years'  work  of  Mr.  Townend  Glover,  to  whose  un- 
requited labors  in  practical  entomology  we  have  previously  called 
attention. 

He  has  a  beautifully  illustrated  manuscript  work  on  the  insects 
injurious  to  cotton  and  other  crops,  which  thus  far  Congress  has 
been  asked  in  vain  to  publish.  To  the  great  value  of  the  museum 
Prof.  Ilagen  of  the  Museum  of  Comparative  Zoology  at  Cambridge 
bears  the  following  testimony.  "I  find  no  notice  in  the  Natural- 
ist of  the  Museum  of  the  Agricultural  Department  in  Washing- 
ton, D.  C,  the  admirable  work  of  Mr.  T.  Glover.  I  was  really 
astonished  at  going  through  this  valuable  collection.  The  plan 
upon  which  Mr.  Glover  works  is  his  own,  and  the  arrangement  of 
his  own  devising.  When  fish,  fruits,  etc.,  cannot  be  preserved, 
excellent  casts  beautifully  colored  are  made  and  exhibited.  Plates 
illustrating  injurious  and  beneficial  insects  and  their  transforma- 
tions, drawn,  engraved  and  colored  with  his  own  hand,  are  mount- 
ed in  the  halls, so  that  if  any  one  wants  to  know  about  the  insects 
Injuring  certain  crops  or  plants,  he  can  obtain  very  complete  infor- 
mation. I  know  not  which  the  more  to  admire,  the  extensive, 
really  vast  plan  of  the  institution,  and  the  elegant  completion  of 
the  design,  or  the  modesty  of  the  learned  naturalist  who  has  con- 
ceived and  done  it  all  entirely  without  aid,  in  the  agricultural  inter- 
ests of  this  great  country ;  meanwhile  supported  by  means  really 
ridiculously  small,  compared  with  the  results.  I  confess  that  the 
Agricultural  Museum  in  Washington  has  no  superior  in  the  world, 
and  even  no  rival  either  in  England,  France  or  Germany." 

The  authorities  of  Brown  University  are  beginning  to  form  a 
museum  of  natural  history.  During  the  last  year  several  additional 
large  cases  were  placed  in  Rhode  Island  Hall,  and  between  three 
and  four  hundred  specimens  of  birds  and  animals  were  added  to  the 
previous  collection.  A  large  collection  of  the  implements  of  Amer- 
ican Indians  was  also  added,  together  with  several  small  though 
valuable  collections  of  coins,  both  ancient  and  modern.  The  ex- 
pense incurred  by  these  improvements  was  met  by  a  few  friends  of 
the  College,  interested  in  this  department.  Arrangements  have  now 
been  made  for  adding  to  the  Cabinet  an  extremely  valuable  collec- 
tion of  birds,  numbering  about  forty-five  hundred;. and  also  such 
specimens  in  Mammalogy,  Herpetology,  Ichthyology,  Conchologj'^ 
and  Comparative  Anatom}',  as  will  meet  the  wants  of  instruction. 
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The  monnting  and  arrangement  of  the  specimens  is  entrusted 
to  the  care  of  Mr.  J.  W.  P.  Jenks,  A.M.,  a  well  informed  prac- 
tical naturalist,  and  a  most  skilful  taxidermist.  Mr.  Jenks  was 
one  of  the  party  assembled  by  Prof.  Baird,  U.  S.  Fish  Commis- 
sioner, at  Wood's  Hole,  during  the  last  summer,  and  speut  six 
weeks  in  making  fnll  collections  of  the  marine  animals  of  that 
coast,  so  that  this  department  usually  so  incomplete  in  our  colleges, 
will  be  well  represented  at  Brown. 

Amoxo  the  losses  sustained  by  the  burning  of  the  Museum  of 
the  Chicago  Academy  of  Sciences  was  that  of  **  the  State  collection 
of  insects,  recently  purchased  by  the  State  from  the  heirs  of  the  late 
State  Entomologist,  Mr.  B.  D.  Walsh,  for  two  thousand  dollars, 
but  of  great  scientific  value  from  the  number  of  types  it  contained. 

*"  The  Smithsonian  collection  of  Crustacea,  undoubtedly  tlie  larg- 
est alcoholic  collection  in  the  world,  which  filled  over  ten  thousand 
jars,  and  contained  the  types  of  the  species  described  by  l^of. 
Dana  and  other  American  authors,  besides  hundreds  of  new  spe- 
cies, many  of  which  were  described  in  manuscripts  lost  by  the 
same  fire. 

''The  invertebrates  of  the  United  States  North  Pacific  Exploring 
Expedition,  collected  in  great  part  in  Japanese  seas  by  the  Secre- 
tary in  185.*]-56,  which,  besides  Crustacea,  included  in  the  last  item, 
embraced  great  numbers  of  annelides,  mollusca,  and  radiata,  most 
of  which  remain  undescribed,  except  in  manuscripts  also  lost. 

''The  collection  of  the  marine  shells  of  the  coast  of  the  United 
States,  made  by  the  Secretary  and  his  correspondents  during 
twenty  years  of  dredgings  and  general  research  on  every  part  of 
the  coast  from  Maine  to  Texas.  Nearly  every  species  was  illus- 
trated by  specimens  from  every  locality  in  which  it  occurs,  not 
only  on  our  own  shores,  but  on  those  of  P2urope  and  the  Arctic 
Sea,  and  in  the  Tertiary  and  Quaternary  formations,  showing  the 
etfect  of  climatic  influences,  geological  age,  etc.  This  collection 
embraced  about  eight  thousand  separate  lots  of  specimens. 

"The  deep-sea  Crustacea  and  mollusca  dredged  in  the  Gulf 
Stream  by  M.  Pourtales,  of  the  United  States  Coast  Survey,  in  the 
years  1867,  '68  and  *6i),  which  had  been  placed  in  the  hands  of  the 
Secretary  for  description. 

""The  manuscript  of  the  Invertebrate  Zoology  of  the  North  Pa- 
cific P^xploring  Expedition  under  the  command  of  Capts.  Kinggold 
and  Rodgers,  in  1H53-56  ;  the  shells  by  the  late  Dr.  A.  A.  Gould  ; 
the  Crustacea,  Annelida,  Nudi branchiate  and  Tunicate  Mollusca, 
Holothurians  and  Starfishes,  by  Wm.  Stimpson.  These  manu- 
scripts were  illustrated  by  nearly  three  thousand  drawings  by  A. 
Schoenbom  and  W.  Stimpson,  many  of  which  were  colored.  This 
material  was  awaiting  an  appropriation  from  Congress  for  publica- 
tion.    A  portion  thereof  (that  on  the  Brachyurous  Crustacea)  was 
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saved,  bavin <^  fortunately  been  in  tbe  Smithsonian  Institution  at 
tbe  time  of  tlie  fire. 

'*  Tbe  manuscript  of  tbe  work  on  tbe  sbclls  of  the  East  Coast  of 
North  America,  prepared  for  the  Smithsonian  Institution  by  W. 
Stimpson,  illustrated  by  drawings  not  only  of  the  shells,  but  of 
the  soft  parts,  lingual  dentition,  ova-capsules  and  other  details. 
-This  work  had  been  in  course  of  preparation  since  1849,  and  many 
of  tbe  species  illustrated  were  new  to  science.  About  two  hun- 
dred of  the  drawings  had  already  been  engraved  on  wood,  but  the 
blocks  were  destroyed  with  the  rest  of  the  materials.  That  por- 
tion of  the  work  containing  the  synonymy  of  the  species  already 
described  was  saved,  having  been  in  the  house  of  the  Secretaiy  at 
the  time  of  the  fire. 

'*The  manuscripts  and  drawings  of  a  work  on  the  Cnistacea  of 
North  America,  in  preparation  for  the  Smithsonian  Institution  by 
Wm.  Stimpson.  A  series  of  ^'dredging  papers,"  containing  an 
abstract  of  the  result  of  explorations  by  the  Secretary  on  all  parts 
of  the  coast  from  Nova  Scotia  to  Florida,  and  in  the  Gulf  of  Mex- 
ico, cliietly  vahiable  for  the  study  of  geological  and  bathymetrical 
distribution.  The  descriptions  (as  far  as  completed)  of  the  deep- 
sea  Crustacea  and  moUusca  dredged  in  the  Gulf  Stream  by  M. 
Pourtales,  prepared  by  the  Secretary.  A  portion  of  these  descrii> 
tions  had  been  published  in  the  'Bulletin  of  the  Museum  of  Com- 
parative Zoology.* " 
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THE  BREATHING  PORES  OF  LEAVES. 

BY  PROF.  T.  D.  BISCOE.* 

If  the  outer  layer  or  skin  be  stripped  from  the  surface  of  the 
green  colored  parts  of  plants  and  examined  under  a  low  power  of 
the  microscope,  the  stomata,  or  Breathing  pores,  will  appear  as 
green  specks  in  the  otherwise  colorless  membrane.  Their  object 
is  to  open  and  close  communication  between  the  intercellular 
space  always  existing  between  the  individual  cells,  and  the  outer 
atmosphere. 

The  sausage-shaped  cells  constituting  the  essential  part  of  the 
organ  are  called  the  pore  cells.  They  have  the  power  of  separa- 
ting from  each  other  in  the  middle,  thus  opening  a  free  way  for  the 
air  to  the  interior  tissues ;  or  in  certain  conditions  of  light  and 
moisture  they  approach  each  other  so  as  to  narrow  or  entirely 
close  the  slit  between  them.  They  are  filled  with  protoplasm, 
chorophyl  and  starch  granules,  while  all  other  cells  of  the  outer 
surface  are  filled  only  with  air  and  water. 

Apparently  with  the  object  of  placing  these  pore  cells  as  free 
as  possible  from  all  constraint  or  pressure,  so  that  they  may  cor- 
respond sensitively  to  all  the  changes  in  the  atmosphere,  they  are 
at  times  situated  on  a  level  with  the  epidermis  cells,  sometimes 
raised  above,  at  others  sunk  beneath  this  level.  If  the  epidermis 
cell  walls  are  thin  and  flexible  the  stomata  will  generally  be  found 
in  the  same  surface  with  them :  but  when  the  epidermis  walls  are 
thick  and  stiff  the  stomata  will  generall}'  be  foimd  sunk  deep  un- 


♦  Abstract  of  a  pupcr  re  id  at  the  Troy  (N.  Y.)  Scientific*,  Association,  Doc.  18, 1871. 

Entered  accordJnt?  to  Act  of  Conzross,  In  tlie  year  1K72,  by  the  Pbabody  Academy  or 
Science,  In  the  Oittce  of  the  Librarian  of  Congress,  at  Washington. 
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der  the  surface,  or  raised  above  it,  or  surrounded  by  a  ring  of 
smaller  cells  with  thinner  walls  than  the  remaining  epidermis  cells. 

Immediately  under  the  stomata  are  empty  spaces,  of  irregular 
foi*m  and  varying  size,  called  breathing  rooms.  They  are  in  con- 
nection with,  and  form  a  part  of  the  intercellular  space  which 
ramifies  through  the  entire  structure  of  most  tissues. 

It  is  an  interesting  question,  in  what  way  the  stomata  have 
been  formed.  Were  the  pore  cells  at  first  a  pair  of  ordinary  cells, 
which  have  gradually  changed  their  form  and  contents  until  en- 
dowed with  all  the  peculiar  properties  of  their  natural  state?  Or 
were  the}'  always  existent  in  their  peculiarities,  only  smaller  as 
the  leaf  was  younger?  Or,  have  they  grown  out  of  a'  single  cell 
by  the  process  of  subdivision  and  after  growth  ?  Do  they  belong 
to  the  epidermis,  or  to  the  chlorophyl  bearing  tissues  beneath? 
Two  examples,  studied  in  their  structure  and  history,  will  throw 
some  light  on  these  questions. 

Gasteria  verrucosa^  of  the  aloe  family  shows,  scattered  over 
the  surface,  small,  thick-walled  squares  with  a  deep  cavity  in  the 
centre  (PI.  3,  fig.  6).  These  squares  fall  at  the  junction  of  four 
cells  which  are  distinguished  from  the  others  by  the  absence  of  the 
little  cone  in  the  middle.  In  the  centre  of  each  square,  at  the  bot- 
tom of  its  cavity,  can  be  seen  a  narrow  slit.  Various  sections 
will  show  more  of  the  structure.  PL  3,  figs  7  and  8  represent  thin 
horizontal  slices  seen  from  below ;  ?.  e.  inverted  on  the  stage  of 
the  microscope.  The  razor  in  fig.  8  has  passed  through  the  pore 
cells,  and  in  fig.  7  just  beneath  them.  In  fig.  7  you  see,  shimmer- 
ing through  the  green  pore  cells,  the  thick-walled  square  which 
was  so  plain  in  the  surface  view.  The  vertical  sections,  figs.  9  and 
10,  show  the  thick  outer  wall  of  the  epidermis  and  the  little  cones 
or  protuberances  seen  in  the  middle  of  the  cells  in  fig.  6.  In  fig. 
9  it  will  be  perceived  that  the  opening  between  the  pore  cells  is 
not  a  plain  straight-walled  cavity,  but  that  the  two  cells  project 
in  the  middle,  and  again  by  means  of  horns  or  protuberances,  come 
nearly  in  contact  above  and  below,  thus  making  as  it  were,  a  cou- 
ple of  little  ante-chambers  before  reaching  the  great  breathing 
room.  The  striped  portion  under  the  pore  cell  in  fig.  10  repre- 
sents a  thickening  of  the  cork  layer  which  has  formed  there ;  it 
lies  on  a  little  lower  plane  than  the  rest  of  the  drawing.  The 
square  cavities  above  the  pore  cells  may  be  called  the  front  yards 
of  the  stomata.     When  you  drop  a  little  of  Schultz'  Iodine  so- 
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lution  on  a  section  like  fig.  9  the  thick  outer  wall  of  the  epider- 
mis, especially  in  the  outer  half,  turns  deep  brown,  a  color  which 
follows  down  the  sides  of  the  cavity,  extends  as  a  very  thin  layer 
through  the  slit,  and  fades  out  on  the  walls  of  the  rectangle  below  ; 
the  substance  thus  colored  is  cork,  or  of  the  nature  of  cork.  The 
main  portion  of  the  walls  of  the  pore  cells,  and  all  the  cellular 
tissue  underneath,  become  violet  or  purple  ;  the  reaction  of  cel- 
lulose. The  little  grains  in  the  cavities  of  the  pore  cells  are  of  a 
bright  blue,  betokening  starch ;  and  the  granular  mass  of  protb- 
plasm  in  which  these  are  embedded  becomes  yellowish  brown. 

In  studying  the  development  of  this  complex  organ,  we  take  the 
youngest  leaf  of  the  plant,  and  find  on  its  base  (the  youngest 
portion)  no  trace  or  hint  of  stomata.  A  very  little  higher  up  we 
find  the  epidermis  appearing  as  in  ^g,  1,  many  of  the  cells  hav- 
ing built  a  partition  across  their  front  end  cutting  oU'  about  a 
quarter  of  the  original  cells.  These  small  cells  are  distinguished 
from  the  remaining  portion  of  the  originally  single  cells,  and  from 
the  undivided  cells,  by  being  filled  full  of  granular  protoplasm 
while  the  other  cells  are  only  partially  filled  with  the  protoi>lasm 
constituting  the  nucleus.  These  little  cells,  called  mother  cells, 
soon  grow  so  as  to  become  longer  than  broad,  and  are  raised  by 
the  more  rapid  growth  of  the  surrounding  cells  so  as  to  leave  an 
air  space  below  (figs.  2  and  4).  An  approach  to  a  spherical  form 
is  now  made  by  the  mother  cells,  and  the  walls  of  the  neighboring 
cells  are  a  little  thickened  with  the  deposition  of  cork  substance 
giving  the  first  trace  of  the  thick-walled  square  of  the  ripe  sto- 
mata. Next  the  mother  cell  divides  by  the  formation  of  a  thin 
partition  which  runs  in  the  direction  of  the  point  of  the  leaf,  and 
is  perpendicular  to  its  surface.  Soon  this  partition  thickens  in 
the  middle  (fig.  3)  and  splits  through  the  thickened  portions  to 
within  about  a  fifth  of  each  end.  All  further  growth  only  cflTects 
minor  changes  in  the  form  of  the  cells,  or  an  increased  thickening 
of  their  wall.  Figs.  4,  5,  and  9  show  the  various  stages  of  growth 
in  cross  section,  and  fig.  10  in  longitudinal  section. 

In  Trndescantia  discolor  the  stomata,  quite  different  in  ap- 
pearance, are  more  readily  seen  from  the  surface.  (Fig.  14.) 
The  peculiarity  of  these  stomata  consists  mainl}-  in  the  structure 
and  form  of  the  epidermis  cells  immediately  around  them  and 
constituting  a  part  of  the  stomata  apparatus.  The  form  and  ar- 
rangement of  these  cells  are  shown  in  figs.  16,  17,  and  18.     The 
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double  lines  in  fig.  14  between  the  ''help  pore  cells,"  as  these  four 
surrounding  cells  are  called,  are  formed  by  projections  of  one 
cell  over  another,  as  shown  at  a  of  fig.  17,  which  when  seen 
from  above  would  show  two  contours  to  the  same  cell  nearly  in 
the  same  plan. 

The  development  of  these  stomata  is  easily  traced  in  the  fig- 
ures. The  mother  cell,  shown  in  fig,  11,  grows  Ws  rapidly  than 
the  surrounding  epidermis  cells,  whose  walls  therefore  stretch  out 
as  radii  from  its  four  corners.  Thin  partition  walls  are  thrown 
across  between  these  radii  cutting  off  from  these  side  cells  new 
cells  as  shown  in  fig.  12;  at  a  one  of  these  side  cells  having 
been  formed,  and  two  at  b.  Almost  immediately  afterwards 
a  pair  of  end  cells  are  formed  in  a  similar  manner;  and  after  this 
formation  of  the  four  help  pore  cells,  the  two  pore  cells  are  formed 
as  described  in  the  Gasterki  verrucoaa.  Figs.  15,  16,  and  17  show 
in  cross  sections  the  development  of  these  organs,  and  fig.  18 
shows  the  mature  state  in  longitudinal  section.  The  air  spaces 
do  not  exist  at  first,  but  the  unequal  growth  of  the  surrounding 
tissues  causes  tension  which  splits  apart  the  walls  dividing  the 
cells,  and  thus  forms  and  enlarges  the  air  spaces ;  and  in  the  same 
manner  are  formed  the  openings  between  the  pore  cells  them- 
selves. 

The  two  examples  described  may  serve  as  types  of  two  classes 
of  stomata,  in  one  of  which  the  pore  cells  are  sun*ounded  by  or- 
dinary epidermis  cells,  and  in  the  other  by  modified  cells  or  help 
pore  cells.  Within  these  two  classes  are  to  be  found  stomata 
differing  from  each  other  as  variously  as  the  leaves  in  the  two 
great  classes  net  veined  and  parallel  veined. 
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Figs.  1,2,3.  Surfr-e  view3  of  epid'^rmis  of  GaAteria  verrucosa,  from  Ilrst  appearance 
of  tlie  mother  cells  of  the  .--t  >mata  to  t!ie  production  of  dividiug  wall  between 
the  two  pore-cellfl. 
Cross  se<"t!on  of  same  stage  as  Xo.  2. 
Cross  section,  somewhat  <»1  ler. 

Surface  view  of  full-grown  leaf,  showing  two  stomata. 
,  Stomata  fully  grown  seen  from  beneath,  the  plane  of  the  drawing  being  com- 

jdetely  under  the  stomata. 
,  Ilorizontal  section  of  the  same. 
.  Cross  section  of  the  same. 
Fig.   10.  Longitudinal  section  of  the  same. 
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Figs.  U-U.  Surface  views  of  epidermis  of  Tradescantia  discolor,  from  flri^t  appearance 

of  stomata  to  maturity  of  the  name. 
Fix.    l'*^-  Cioss  8t\'ilon  oi  about  the  age  of  No.  12,  6. 
Fig.    lE>.  Cro'ss  section  of  tl»e  age  of  No.  13. 
Fig.    17.  Cross  Heotion  of  full-grown. 
Fig.    18.  Longitudinal  section  of  the  same. 

X  103-    The  arrow.4  indie  iti?  the  dh-ection  of  the  point  of  the  leaf. 


AQUEOUS  PHENOMENA  OF  THE  PRAIRIES. 

BY    PROF.    H.    W.    PARKER. 

The  igneous  scenes  of  the  prairies  Imvc  become  veiy  common 
place  in  description.  But  where  is  there  any  account,  either  scien 
tific  or  popular,  of  the  interesting  aqueous  phenomena,  in  winter 
and  in  summer? 

How  it  may  be  in  the  region  protected  on  the  north  by  the  Lake 
Superior  highlands  and  afTected  b}-  the  air  of  the  lakes,  the  writer 
doe.M  not  know,  except  tliat  the  temperature  is  much  modified. 
But  in  central  Iowa  intense  cold  is  of  frequent  occurrence,  and  there 
are  conditions  along  with  it  that  often  bring  out  the  splendors  and 
wonders  which  we  associate  with  arctic  scenes.  Parhelia,  or  mock 
suns,  at  morning  or  evening,  are  common ;  without  exaggeration  it 
may  be  said  that  they  equal  tlie  real  sun  in  biilliancy,  and  are  in- 
deed blinding  to  the  sight.  After  witnessing  them,  an  eastern  man 
regards  all  that  he  has  seen  of  this  plienomenon  at  the  east  as  in- 
signitieant.  So  likewise,  mock  moous,  and  both  lunar  and  solar 
halos,  crosses,  and  far-extending  complicated  circles  of  light,  with 
bright  spots  at  the  intersections,  ma}^  be  mentioned  as  si<;hts  by 
no  means  unusual,  and  often  of  great  magnificence  and  duration, 
continuing  a  good  part  of  the  da\^  or  night.  The  writer  remem- 
bers, for  example,  a  circle  passing  through  the  sun  and  reaching 
horizontally  quite  around  the  sky,  making  part  of  across  inscribed 
within  another  circle  around  the  sun,  there  being  also  four  tangent 
circles  at  the  ends  of  the  cross ;  and  this  was  visible  for  several 
hours  before  and  after  midday.  The  cloudless  sky  of  the  West 
conspires  with  spicules  of  frozen  vapor,  to  render  these  effects  not 
rare ;  for  the  West,  at  least  beyond  the  vicinitj^  of  the  lakes,  is 
bright  and  .sunny  at  all  seasons. 

Feathery  crystals,  frequently  of  great  size  and  beauty,  and  com- 
pletely clothing  every  exposed  object,  are  sometimes  to  be  seen 
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for  a  succession  of  mornings  and  would  number  many  repetitions 
in  the  course  of  every  winter.  The  writer  counted  a  dozen  fine 
exhibitions  of  this  kind  before  one  winter  was  half  gone.  In  cold 
weather,  a  perceptible  thin  vapor  comes  on  at  night,  not  uncommon- 
ly, when  the  air  has  a  stillness  favorable  to  the  growth  of  this  icy 
leafage.  In  certain  covered  situations,  where  moisture  rises,  cob- 
webs are  changed  to  a  lace-work  of  crystals,  the  length  and  dolica- 
c}'  of  which  would  be  incredible  to  one  who  never  lived  in  such  a 
climate.  In  a  cellar  stair  way,  the  plasteriug  and  shelf  and  every 
article  on  it  were  soon  robed  with  a  polar-bear  fur  of  icy  fila- 
ments, so  long  that  the  smaller  articles  lost  their  identity  of  shape. 

It  is  well  known  that  the  fine  porous  soil  of  the  West  has  a  mar- 
vellous ability  to  support  vegetation,  during  the  long  droughts 
that  characterize  the  region.  The  cracking  of  the  earth  in  a  pro- 
longed drought  is  wonderful,  especially  along  the  beaten  surface  of 
roads.  Fissures  over  an  inch  across  have  been  measured.  IIow 
the  subsoil  can  retain  any  moisture,  with  such  openings  down  into 
its  heart,  is  a  mystery.  On  the  high  treeless  rolling  prairie,  how- 
ever, at  the  summit  level  between  river  systems,  water  is  readily  ob- 
tained at  a  depth  of  from  fifteen  to  twenty  feet,  though  not  always 
in  sufficient  quantity.  The  manner  in  which  wells  are  made  for 
the  supply  of  mills,  in  such  a  situation,  is  worthy  of  publicati<m. 
A  shaft  is  sunk,  say  thirty  feet,  and  from  the  bottom  galleries  are 
drifted  in  various  directions,  in  the  style  of  a  mine,  sometimes 
to  the  length  of  a  hundred  feet.  Thus,  numerous  very  small  veins 
are  struck,  which,  all  together,  give  a  large  supply  of  water.  The 
workmen  report  these  veins  as  occurring  at  somewhat  regular  in- 
tervals, and  as  indicated  by  a  root-like  mass  of  darker  earth ; 
it  is  aflarmed,  too,  that  they  follow  one  general  direction, —  in 
one  instance  at  least,  said  to  be  transverse  to  the  sui'face  drainage. 

In  this  connection,  reference  may  be  made  to  the  subterranean 
cryptogams  that  penetrate  almost  every  inch  of  the  deep,  loamy 
gray  clay  beneath  the  top  soil  in  that  prairie  region,  and  perhaps 
in  all  similar  districts.  This  vegetation,  threadlike  or  coarse 
stringlike,  is  coated  with  dark  discolored  earth,  and  is  mostly 
deati,  the  thread  lying  shrivelled,  black  and  loose  in  its  cylindri- 
cal cavity ;  but  the  writer  has  found  the  filaments  apparently  fresh 
and  living  at  a  great  depth  —  even  to  the  depth  of  eight  feet,  if 
his  memory  is  not  at  fault. 

One  very  common  peculiarity  of  the  surface  drainage  may  be 
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notic3il — the  extent  to  which  the  water  of  the  sloughs,  or  swales, 
reaches  up  the  acclivities  on  either  hand,  even  where  the  interval 
has  a  vcr^'  considerable  descent  in  the  line  of  flow  ;  there  is  thus  a 
broad  concave  bog  that  must  strike  a  stranger  with  surprise,  for  it 
is  not  due  to  springs,  but  rather  to  a  spong}^  retention  of  rainfall. 

Some  peculiarities  of  prairie  storms  should  not  be  omitted  in 
this  sketch.  Nothing  at  tlie  West  is  done  by  halves ;  when  it 
rains,  it  rains ;  and  the  general  surface  is  so  uniform,  the  soil 
to  a  certain  depth  so  pervious,  that  something  like  a  subterranean 
lake  is  suddenly  formed,  which  rapidly  rises,  flooding  cellars  and 
even  bursting  up  the  cement  of  cellar  floors  by  hydrostatic  pres- 
sure, if  cement  has  been  resorted  to,  by  the  trustful  immigrant. 

One  species  of  prairie  storm  should  be  elevated  to  the  rank  of  a 
genus.  It  is  mostly  nocturnal  in  its  habits  and  prowls  all  night ; 
its  distinguishing  characters  are  surges  of  rain,  rhythmic  roar  of 
wind  like  that  of  heavj'  billows  on  a  coast,  incessant  quiver  of 
liglitning,  and  overlapping  continuous  peals  of  thunder.  It  is  as 
if  the  spirits  of  the  old  American  Mediterranean  sea  were  claiming 
again  their  last  battle-ground  —  a  suggestion  harmonizing  with  the 
ocean-like  level  of  the  country  and  the  looming  mirages  of  sunny 
days.  But  the  lightning  of  this  species  of  storm  seems  to  be 
among  the  clouds,  and  the  new-comer  soon  becomes  fearless ;  in- 
deed, it  does  not  require  a  long  residence  at  the  West  to  make 
one  familiar  with  lightning,  however  timid  he  may  have  been  at 
the  East,  although  it  remains  true  that  thunder  gusts  are  not 
pleasant  to  a  person  who  is  out  on  the  open  prairie,  where  man  or 
horse  is  the  only  prominent  object  to  attract  the  downward  or  up- 
ward bolts  of  electricity.  Finally  there  is  something  peculiarly 
grand  in  western  thunder.  No  hills  break  its  smooth  roll,  and  its 
long  creseendos  and  diminuendos  give  a  breath  and  cadence  to 
the  sound,  as  if  chariots  could  be  heard  rolling  on  for  hundreds 
of  miles  over  the  level  prairie  floors. 

The  subjects  of  this  article  have  not  been  in  the  path  of  the 
writer's  special  study ;  but  he  believes  that  the  prairie  region 
oflfers  a  fresh  and  interesting  field  of  observation  in  this  regard. 
The  reports  and  books  where  the  information  might  properly  be 
looked  for,  have  failed  to  give  him  any  information  in  respect  to  the 
relative  humidity  of  the  prau'ie  atmosphere — a  matter  of  prime 
importance.  On  average  winter  days,  the  writer  found  it  from 
forty  to  fifty  hundredths  of  saturation. 
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REMARKS   ON   UNIFORMITY  OF   NOMENCLATURE 
IN   REGARD   TO  MICROSCOPICAL  OBJEC- 
TIVES   AND   OCULARS. 

BY    R.  H.  WARD,  M.D.* 

The  nominal  focal  length  of  an  achromatic  objective,  as  used 
by  microscopists  generally,  represents  its  amplifying  power  as 
actually  used  in  the  compound  microscope.  Even  the  equivalency 
in  amplifying  power  with  a  single  lens  of  the  same  focus  is  no 
longer  distinctly  realized,  while  the  size  and  appearance  of  the 
combination,  its  working  focus,  angular  aperture,  and  microscoi> 
ical  efficiency,  are  not  even  hinted  by  the,  figures  used.  The  nom- 
inal focus  represents  the  magnifying  power  and  those  properties 
dependent  on  it.  Like  other  measurements,  these  must  be  stated 
by  comparison  with  known  standards.  To  use  diverse  and  un- 
known units  of  measurement  in  cases  designed  to  be  compared 
with  each  other  is  simply  self  stultification.  To  call  two  lenses, 
of  identical  magnifying  power,  respectivel}^  one-fourth  and  one- 
sixth  inch  lenses,  is  just  as  indefensible  as  to  call  two  houses  of 
equal  height,  forty  and  fifty  feet  high  respectively.  To  argue  against 
the  existing  looseness  of  usage  in  naming  lenses,  is  only  to  state 
what  everybody  knows  in  regard  to  the  advantages  of  uniform  stan- 
dards of  measurement  generally.  So  impressed  are  many  microsco- 
pists with  the  urgency  of  this  question,  and  so  determined  are 
they  to  escape  from  some  of  the  present  confusion,  that  a  commit- 
tee has  been  appointed  to  report  on  the  subject.  Though  that  com- 
mittee is  unprepared  to  report,  it  is  believed  that  giving  publicity 
to  some  facts  and  opinions  involved  in  the  consideration,  may  lead 
to  useful  agitation  and  to  increased  definiteness  of  ideas  and  of 
information  in  regard  to  it.  Of  course  it  would  be  premature  to 
claim  or  expect  accuracy  of  statement  or  safety  of  opinion  in 
such  a  complication  of  disputed  questions ;  and  what  is  said,  is 
designed  to  be  contributory  and  suggestive,  and  in  no  degree 
dogmatic  or  final. 

The  great  variation  in  objectives  of  identical  name  is  familiarly 

•Being:  the  5iib«»tnT)CC  of  rcnnrlvS  mndc?  by  ttio  Trritor  at  the  Indir.r.nroli''  ir.rctin^  of 
the  Anic/:can  A  soci;;ti3:i  for  tl;c  ALlvaiiccme:.t  of  Science. 
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known  and  is  undisputed.  Among  other  people  one-fourth  of  an 
inch  is  less  than  four- tenths  and  more  than  one-fifth ;  but  among 
mieroscopists  it  may  often  be  more  than  the  first  or  less  than  the 
last.  An  indefinite  number  of  figures  might  be  published  to  prove 
or  illustrate  this  irregularity,  the  writer  having  been  particularly 
interested  in  making  and  recording  these  coniparisons  for  more 
than  a  dozen  years,  and  Messrs.  Bicknell,  Biscoe,  lliggins.  Cross, 
and  many  others  having  been  especially  interested  in  the  same 
study  ;  but  it  is  idle  to  prove  what  everybody  knows  and  admits. 
So  familiar  have  some  of  these  apparent  errors  become  by  use,  and 
good  usage  too,  that  they  have  been  often  accepted  as  estab- 
lished, even  one  of  the  latest  authorities*  stating  the  power  of 
the  one-fourth-inch  objective  five  times  as  high  as  that  of  the  one- 
inch 

In  the  early  days  of  the  compound  microscope  as  a  really  useful 
instrument,  we  find  mieroscopists  wishing  that  microscope  makers 
w  ould  "  grind  their  glasses  to  some  settled  stand^rd.^f  We  are 
willing  to  be  more  reasonable  now,  or  else  the  conditions  stated 
have  become  more  difficult.  We  do  not  desire,  nor  consider  it 
practicable  that  the  opticians  sliould  make  all  their  combinations 
of  certain  definite  and  conveniently  graded  powers  ;  but  we  do  pro- 
pose so  to  name  our  powers,  if  we  can,  that  each  number  shall 
group  together  all  those  powers  of  which  it  is  the  nearest  and  best 
description. 

Makers  would  doubtless  be  considered  as  doing  a  favor  to  those 
who  use  their  instruments  if  they  would,  after  finishing  lenses,  care- 
fuU}^  estimate  their  i)owers  and  name  them  by  the  fractions  most 
nearly  representing  those  powers.  But  even  if  this  were  done,  and 
much  more  now  w^hen  this  is  certainly  not  done,  or  not  done  upon 
such  a  uniform  plan  as  to  be  satisfactory,  mieroscopists  should 
always  reexamine  their  lenses  in  order  to  be  definitely  informed 
in  regard  to  one  of  their  most  important  properties. 

The  easiest  method  of  examining  the  magnifying  power  of  an 
objective,  by  measuring  the  image  (of  a  known  object)  which  it 
forms  at  a  standard  distance  (now  ten  inches),  was  as  well  under- 
stood a  hundred  years  ago  as  now ;  a  lattice  of  fine  silver  wire 
or  of  human  hair,  or  a  scale  ruled  on  glass,  being  used  to  measui'e 

*  Suffolk,  Micropcopioal  Manipulation,  London,  1870. 
t  B^.kjron  Miorys.'o;)os.    Loudjn.    17^2. 
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the  image.*  A  positive  ocular  for  the  e^-e-lens  of  a  negative  one 
is  used  as  a  simple  microscope  with  which  to  read  off  the  measure- 
ment. If  a  separate  piece  of  apparatus  were  to  be  made  for  the 
purpose  of  measuring  these  powers,  a  positive  ocular  with  microm- 
eter attached  would  doubtless  be  preferred,  it  being  placed  by 
means  of  the  drawiube  or  some  other  contrivance  at  such  a  height 
that  its  micrometer  should  be  ten  inclies  from  the  objective.  Its 
reading  would  then  give  the  real  size  of  the  image  formed  at  that 
distance  by  the  objective,  and  the  ratio  of  this  number  to  the 
known  size  of  the  object,  say  the  distance  apart  of  two  lines  on  a 
stage  micrometer,  would  give  the  magnifying  power  of  the  objective. 
But  as  few  are  possessed  of  a  large  variety  of  apparatus,  or  care 
to  buy  a  piece  for  so  infrequent  a  use  as  this,  the  measurement  is 
generally  made  with  an  arrangement  which  every  microscope  ought 
to  include,  a  negative  ocular  with  a  micrometer  in  the  focus  of  its 
eye-lens,  whose  advantages  for  general  micrometry  are  so  well 
understood,  giving  tlie  best  view  of  the  object  and  a  sufliciently 
good  view  of  the  measuring  lines,  that  it  is  usually  preferred  for 
that  purpose.  Of  course  the  field  lens  is  removed  in  measuring 
the  power  of  the  objective  alone, J  but  replaced  for  ordinary  work. 
If  It  should  be  thought  best  to  name  lenses  by  their  magnifying 
power  alone,  the  power  ascertained  could  be  at  once  attached  to 
the  lens,  the  present  one-inch  lens  becoming  No.  10,  or  x  10  :§ 
but  if  it  should  be  the  usage  to  name  it  by  its  power  when  com- 
bined with  some  standard  (say  two-inch)  ocular,  it  would  be 
marked  No.  50,  or  x  50,  or  perhaps  x  45  or  x  55.  Should  it  be 
preferred  to  retain  the  nomenclature  by  inches  of  focal  length,  a 
power  of  ten  diameters  might  be  called  a  one-inch  lens,  and  powers 
above  and  below^  rated  in  proportion.  This  plan  is  within  reach 
of  the  opportunities  of  every  microscopist,  while  the  plan  of  actu- 
ally employing  a  single  lens  of  small  aperture  and  exactly  one-inch 
focus  as  a  standard  of  comparison  is  only  adapted  to  the  use  of 

♦The  measurement  of  the  imaj?e.  fomied  by  the  objective  only,  on  a  screen  at  a  dis- 
tance of  several  feet,  as  cmployetl  by  Dr.  J.  J.  Woo«lwanl  at  the  Array  Medical  Mu- 
seum at  Washingttm.  is  unquestionably  the  most  relialde  mcthorl  of  determining  the 
amplifying  power;  but  is  a  metliod  which  requires  too  many  applications  and  too  much 
skill  to  be  universally  applicable. 

t  Tlie  convenience  and  growing  popularity  in  this  country  of  this  continental  temi 
suggest  the  propriety  of  its  general  substitution  for  the  awkward  name  eye-piece. 

X  Dr.  J.  J.  Jliggins  in  the  American  Naturalist,  Dec,  1870,  p.  028. 

§  It  might  be  1)  or  11,  and  thus  the  various  degrees  of  power  would  be  conveniently 
expressed. 
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the  opticians  and  is  not  free  from  question  as  to  what  standard  is 
meant  after  all.  The  lens  made  as  a  standard  is  probably  not  a 
one-inch  lens  at  all  (principal  focus),  for  the  principal  focus  is  never 
used  in  the  microscope ;  and  authorities  ditfer  as  to  whether  it 
should  have  conjugate  foci  of  one-inch  and  ten  inches,  or  ten  inches 
apart  (one-inch  and  nine  inches).  Assuming  x  10  as  a  one-inch 
power,  would  be  most  easily  applicable  and  unmistakable ;  and 
this  power,  ten,  divided  by  the  ascertained  power  of  any  ocular 
or  objective  would  give  the  equivalent  focal  length  of  that  objective 
or  ocular  without  comparison  and  beyond  dispute. 

The  chances  of  error  in  this  case  are  the  same  as  in  ordinary 
micrometry,  with  one  or  two  additions,  and  should  in  all  cases  be 
ascertained  in  order  to  test  the  reliability  of  any  series  of  observa- 
tions. They  are  due  to  the  uncertain  value  of  the  divisions  of  the 
stage  micrometer,  to  the  like  (but  less  important)  variability  of 
the  measuring  scale,  to  the  uncertainty  as  to  the  exact-optical  cor- 
respondence of  the  lines  selected  for  comparison  in  the  two  scales, 
and  to  the  uncertainty  as  to  obtaining  exactly  the  assumed  dis- 
tance between  the  upper  scale  and  a  given  point  of  the  objective. 
The  first  of  these  errors  is  the  largest,  and  its  magnitude  would 
surprise  many  who  have  noticed  and  admired  the  remarkable 
''  perfection "  of  the  common  micrometers.  A  micrometer  which 
ought  to  be  the  best  in  the  writer's  possession,  with  lines  100, 1000 
and  2000  to  the  inch,  has  a  certain  error  of  .02  and  a  limit  of  error 
of  .035.  This  is  entirely  too  much  latitude  for  a  single  source  of 
error,  and  of  course  it  is  nearly  eliminated  by  comparing  a  large 
number  of  spaces  belonging  to  at  least  several  different  scales, 
rejecting  any  scales  which  by  differing  widely  from  the  average 
standard  are  presumably  erroneous,  and  averaging  the  rest.  The 
remaining  sources  of  error  may  be  similarly  reduced  by  averaging, 
though  their  aggi-egate  limit  of  error,  ascertained  by  comparing  the 
average  measurements  with  extreme  figures  beyond  which  there  is 
no  possibility  of  doubt,  will  be  found  to  be  ver}'  small  and  incon- 
siderable. 

The  standard  distance  of  measurement  in  estimating  magnifying 
powers  may  be  stated  to  be,  at  present,  ten  inches.  The  distance 
of  five  inches  has  been  recommended,  even  somewhat  recently,* 
and  eight,t  nine,  J  and  ten  §  inches  have  been  successively  used. 

•  Brocklenby,  X.  Y.,  1851.  f  Baker,  Lond.,  1742. 

X  Martin  Fokes,  Esq..  P.R.S.,  1742.  §  Lardner,  Carpenter,  Suffolk,  etc. 
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The  smaller  numbers  were  evidently  too  small,  and  the  last,  ten 
inches,  seems  to  be  permanently  accepted  as  most  correct  theoreti- 
cally and  most  convenient  in  use.  If,  however,  the  metric  system 
were  to  come  into  general  use,  this  distance  would  be  changed  to 
two  hundred  and  fifty  millimetres  with  increased  convenience  and 
with  a  scarcely  appreciable  difference  in  results.  The  sooner  such 
a  change  is  made  the  better,  provided  it  is  certain  to  come  at  all, 
and  possibly  it  might  be  considered  only  a  ftiir  concession  to  the 
convenience  of  the  great  number  of  continental  microscopists,  and 
to  the  excellence  of  their  metric  system,  to  make  this  change  with- 
out further  delay. 

The  propriety  of  measuring  the  image  at  tins  standard  distance, 
when  estimating  the  power  of  objectives  or  oculars  is  undisputed, 
and  it  would  seem  equally  undisputable  that  the  whole  po^\er  of 
the  compound  microscope  should  be  obtained  in  the  same  manner, 
were  it  not  that  the  authorities  have  always  differed  in  regard  to  the 
subject.  When  Ilooke,  Griffith,  Hogg,  and  other  eminent  author- 
ities have  directed  that  the  image  should  be  measured  at  the  dis- 
tance of  the  object  on  the  stage,  and  Lardner,  Carpenter  and  Suf- 
folk, in  common  with  most  microscopists,  measure  the  image  ten 
inches  from  the  eye  wherever  the  object  may  be,  it  is  useless  to  ap- 
peal to  authorities.  It  would  seem,  however,  that  the  former  direc- 
tion, to  measure  the  image  at  the  distance  of  the  object,  must  be 
an  advertency  which  could  lead  only  to  confusion.  The  writer  has 
fully  stated  this  question  in  a  recent  review,*  and  therefore  omits 
fui-ther  discussion  of  it  here. 

A  more  difficult  question  is  as  to  the  pohif  in  the  objective  from 
which  the  measurement  should  be  made.  If  the  objective  had  an 
optical  centre  and  we  could  find  it,  there  would  be  no  diflicultyan 
the  case.  But  the  modern  objective  has  no  permanent  optical  cen- 
tre, at  least  none  that  we  can  easily  find  and  use,  and  unless  some 
one  can  give  us  a  better  rule,  we  may  be  obliged  to  measure  from 
the  bottom  of  the  whole  system,  or  from  (about)  the  centre  of  the 
lowest  pair  or  set  of  lenses.  Mr.  Charles  R.  Cross  f  has  proposed 
to  evade  this  difficulty  by  measuring  ten  inches  between  the  con- 
jugate foci  used,  without  regard  to  the  position  of  the  ol)je('tive  ;  a 
plan  which  would  be  very  eligible  with  high  powers,  but  incon- 
venient if  not  inapplicable  with  low  powers,  since  few  compound 


*Tho  American  Naturalist,  June.  1871,  p.  229. 
t  Boston,  1870. 
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microscopes  have  a  body  short  enough  to  bring  the  conjugate  foci 
within  ten  inches  of  each  other  with  ver}^  low  objectives,  and,  if 
they  did,  the  magnifying  power,  instead  of  being  that  generally 
used,  would  be  greatly  reduced  or  altogether  suppressed. 

The  very  low  power  objectives  (say  four  and  live-inch)  are  usu- 
ally mounted  short  in  order  to  leave  sufficient  room  between  them 
and  the  stage,  and  their  power  as  ascertained  by  an  arbitrary  rule, 
would  be  greater  than  that  at  which  they  are  usually  worked,  un- 
less, in  their  ordinary  use,  the  draw  tube  were  habituall}^  raised 
enough  to  compensate  for  the  shortness  of  their  mounting. 

At  what  point  of  screw-collar  adjustment  tlie  angular  aperture 
and  the  magnifying  power  should  be  computed,  is  one  of  the  most 
complex  questions  involved  in  the  discussion,  and  an  entirely  un- 
settled one.  Most  makers  state  the  angular  aperture  of  their 
lenses  at  its  highest  point,  but  no  such  uniformity  of  usage  exists 
in  regard  to  their  magnifying  powers. 

With  the  lenses  of  a  dozen  years  ago  this  would  be  comparatively 
unimportant,  but  with  many  of  the  high-power  and  high-angle 
lenses  of  the  present  day,  the  effect  of  the  screw-collar  movement 
is  too  great  to  be  disregarded.  It  has  been  proposed,  and  would 
be  most  easy,  always  to  rate  objectives  at  their  arrangement  for 
uncovered  objects,  this  being  a  naturally  fixed  point,  and  the  only 
one  at  which  the  maker's  judgment  in  regard  to  the  accuracy  of  the 
correction  is  usually  known  :  but  this  usage  would  greatly  under- 
rate many  of  the  high  objectives.  On  the  other  hand,  rating  them 
at  their  highest  adjustment,  or  at  an  average  between  the  two, 
might  be  vitiated  by  the  fact  that  the  point  of  highest  correction 
is  not  a  natural  and  fixed  one,  but  is  somewhat  dependent  on  the 
judgment  or  caprice  of  the  maker,  some  lenses  of  equal  power 
being  capable  of  a  much  larger  range  of  corrections  than  others 
are.  And  fiualh^  if  we  could  agree  upon  some  standard  thickness 
of  glass,  and  the  glass  were  sufficiently  uniform  in  refracting 
power,  the  same  standard  would  scarcely  be  convenient  for  all 
|)owers  (low  powers  being  generally  worked  by  the  great  majority 
of  microseopists  through  glass,  say  jJo  or  j}^  inch,  for  which 
many  high  powers  are  incapable  of  good  adjustment),  and  few  mi- 
croseopists are  sufficiently  expert  in  the  use  of  the  screw-collar  to 
make  the  same  adjustment  from  the  same  glass-cover.  Adopting 
the  highest  point  of  adjustmsnt  would  perhaps  involve  the  least 
change  from  present  usage ;  and  in  cases  of  unusual  interest  or 
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importuncc  it  might  be  well  to  give  both  extremes,  or  else  to  spec- 
ify the  angle  anil  power  at  which  the  combination  was  worked  to 
accomplish  the  results  specified.  Attention  need  hardly  be  called 
to  the  fact  that  this  great  increase  of  power  and  angle,  amounting 
sometimes  to  more  than  one-half  of  the  minimum  amount,  is  due 
entirely,  not  to  the  interposition  of  the  cover-glass  or  other  medium, 
but  to  the  change  in  the  relations  of  the  lenses  caused  by  the 
movement  of  the  screw-collar.  Where  an  extra  front  of  different 
properties  is  added,  we  have  essentially  another  objective  whose 
power  and  angle  should  doubtless  be  separatKily  stated. 

The  use  of  linear  measurement  in  recording  and  stating  powers 
has  become  so  general  that  there  may  now  be  said  to  be  no 
respectable  deviation  from  the  custom.  In  the  early  history  of 
microscopy,  powers  were  generally  stated,  according  to  the  visible 
flatness  or  depth  of  the  object,  in  superficial  or  cubical  measure 
and  it  was  plausibly  urged  that  this  represented  the  real,  visible 
enlargement  of  the  natural  object ;  but,  aside  from  the  incon- 
venience of  the  large  and  often  incomprehensible  numbers  thus 
obtained,  this  method  gives  in  one  sense  the  magnifying  power, 
but  in  no  sense  the  microscopical  power  employed.  The  power  to 
see  small  things  depends,  so  far  as  real  or  apparent  size  is  con- 
cerned, on  the  distance  from  each  other  of  minute  points  of 
structure,  and  this  is  in  the  exact  ratio  of  the  linear  magnifying 
power.  Squaring  or  cubing  this  power  has  acquired  a  suspicion 
of  sensationism,  if  not  of  charlatanism,  and  is  generally  avoided 
in  science. 

If  anything  could  be  mor3  conrused  and  confusing  than  the 
diflferent  real  and  nominal  powers  of  the  objectives,  it  would  be 
the  corresponding  powers  of  the  eye-pieces  or  oculars.  Made 
without  any  pretence  of  unilbnnity,  and  named  without  any  serious 
attempt  at  significance,  it  has  seemed  until  recently  that  no  escape 
from  the- confusion  was  to  be  looked  for.  Yet  it  would  seem  to  be 
convenient  and  altogether  unobjectionable  to  have  the  oculars  so 
named  as  to  express  their  magnifying  power,  and  the  practice  of 
doing  this  has  been  already  introduced  into  this  country.  Some 
microscopists  have  re-named  their  oculars  by  their  magnifying 
power,  on  the  basis  of  one-inch  to  ten  diameters,  and  I  am  informed 
by  Mr.  Bicknell  that  Tolles  has  already  adopted  the  same  plan,  in 
naming  those  of  his  manufacture,  discarding  the  letter  nomencla- 
ture   (A,  B,  C,  etc.)  and   selecting   2  in.,  1^  in.,  1  in.,  J  in.,  ^  in., 
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^  in.,  and]  in.,  giving  powers  of  5,  7J,  10,  15,  20,  30,  and  40 
diameters.  The  writer  has  applied  the  same  names  to  his  oculars, 
applying  the  intermediate  fractions  /^  in.,  §  in.,  and  Jin.,  to  inter- 
mediate powers ;  and  he  is  satisfied,  by  experience  of  its  con- 
venience, that  this  nomenclature  only  needs  a  trial,  to  secure  its 
adoption  by  all  who  use  the  microscope  for  other  purposes  than 
amusement.  Of  course  any  microscopist,  having  determined  the 
power  of  an  objective  and  the  powers  of  the  microscope  when  that 
objective  is  used  with  his  various  oculars,  can  obtain  the  powers 
of  his  oculars  by  dividing  the  latter  numbers  by  the  one  first  named, 
and  can  then  name  his  oculars,  like  the  objectives,  either  by  their 
magnifying  powers  or  by  their  equivalent  focal  lengths.  The 
rivalry  of  makers  and  the  interests  of  trade  are  not  involved  in 
this  case  as  in  that  of  the  objectives,  and  there  may  be  no  reason 
why  this  plan,  if  as  acceptable  to  microscopists  generally,  as  it  has 
been  to  a  few,  should  not  come  into  immediate  use. 

In  order  to  work  the  objectives  and  oculars  at  their  standard 
powers  they  should  be  of  course,  about  ten  inches  apart  either  by 
length  of  compound  body  or  by  use  of  draw  tube  ;  and  it  is  believed 
that  most  objectives  whose  corrections  are  accurate  enough  to  show 
any  difference  will  work  best  at  about  this  distance.  Should  a 
decidedly  different  distance  be  used  in  any  observations  of  impor- 
tance, it  would  be  well  to  state  that  fact  in  recording  the  observa- 
tion. 

In  reviewing  this  subject,  the  following  points  would  seem  to  be 
reasonably  well  settled.  Objectives  should  be,  and  could  be  to  a 
much  greater  extent  than  they  now  are,  rated  according  to  a  uni- 
form standard.  They  should  be  named  not  arbitrarily^,  but  in  a 
manner  indicative  of  their  magnifying  power.  Ten  inches  is  the 
standard  distance  of  measurement  in  estimating  powers.  This  dis- 
tance should  be  taken  from  the  eye  to  the  rule  by  which  the  meas- 
urements are  made,  without  regard  to  the  distance  of  the  object 
on  the  stage.  Magnifying  power  is  always  stated  in  linear  meas- 
ure. The  magnifying  power  and  angular  aperture,  as  well  as  the 
maker's  name,  should  be  engraved  on  all  objectives,  and  added  to 
all  particularly  important  drawings  made  by  their  means.  Ocu- 
lars should  be  named,  like  the  objectives,  in  such  manner  as  to 
indicate  their  magnifying  powers  or  equivalent  focal  lengths. 

The  following  are  some  of  the  more  important  queries  which  still 
remain  open.     Should  the  standard  one-inch  objective  be  charac- 
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terized  by  magnifying  ten  diameters  as  used  in  the  compound 
microscope,  or  should  it  be  compared  to  a  simple  lens  of  actually 
measured  focus  or  foci?  Should  the  objective  be  named  by  its 
erjuivalent  focal  length,  or  by  its  amplifj^ing  power,  or  both? 
Should  our  standard  distance  of  measurement  be  changed  from 
ten  inches  {'2i)i  millimetres)  to  nine  and  five-sixths  inches  (2i30 
millimetres)  ?  From  what  point  in  the  objective  shall  the  dis- 
tance to  the  scale  be  measured?  At  what  point  of  screw-collar 
adjustment  shall  the  objective  be  placed  for  rating  its  angular  aper- 
ture and  amplifying  power?  Should  the  name  ocular  be  substi- 
tuted for  ''eye-piece"  in  general  use? 
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Fig.  0. 
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1-2  natural  slzc^. 

There  are  many  people  still  living  who  remember  the  Indians  in 
New  Jersey,  the  last  remnant  of  the  once  mighty  tribe,  the  Lenni 
Lenape ;  and  to-day  scattered  all  over  the  state,  from  the  moun- 
tains of  Sus>:ex  to  the  sea-beach  of  Cape  i\Iay,  are  to  be  found 
stone  weai)ons  and  imi)lements,  popularly  considered  as  once  the 
property  of  these  aborigines,  and  by  them  fashioned  in  all  the  varied 
shapes,  sizes  and  of  the  various  minerals  that  we  now  find.  Axes, 
arrow-heads,  lance-heads,  javelins,  harpoons,  spears,  knives,  scra^v 
ers,  hammers,  adzes,  mortars  and  pestles,  pipes,  amulets  and  puz- 
zling shapes  of  chipped  jasper ;  all  these,  in  varying  numbers  are 
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yearly  turned  up  by  the  plough,  gathered  as  "curiosities,"  or 
momentarily  gazed  upon  and  thrown  aside  to  turn  up  again,  more 
broken  than  before,  and  so  more  a  puzzle  to  him  who  finds  them. 
Again,  at  odd  times,  a  "deposit"  is  met  with,  deep  in  the  soil 
and  a  neighborhood  may  have  thfi  even  tenor  of  its  way  disturbed 
by  the  wise  comments  of  village  sages,  who  ponder  gravely  over 
the  "  injine  things  "  and  never  think  to  preserve  them.  A  record 
of  a  number  of  these  "  finds,"  however,  has  put  us  in  possession 


Fig.  10. 


Fig.  11. 


1-2  natural  size. 


1-2  natural  size. 


of  this  fact,  that  the  banks  of  our  rivers  and  larger  creeks  were 
the  favorite  localities  of  these  people  of  the  stone  age, —  these 
Indians,  if  you  choose  —  a  people  who  had  at  no  time  a  knowl- 
edge of  metals,  unless  perhaps  they  utilized  the  many  masses 
of  native  copper,  which  even  a  century  ago  were  still  to  be  found 
in  some  localities  (neighborhood  of  New  Brunswick,  Middlesex  • 
and  Somerset  counties).  There  are  j^et  savages  in  their  stone 
age ;  and  it  was  not  many  centuries  ago  that  a  people  along  the 
Delaware  River  fashioned  from  its  sandstone  and  porphyry  peb- 

AMER.  NATURALIST,  VOL.  \I.  10 


Digitized  by 


Google 


146 


THE   STONE   AGE   IN   NEW   JERSEY. 


bles  the  weapons  and  implements  their  primitive  wants  suggested. 
These  ''  relies"  are  now  (with  exceptions  to  be  mentioned  hereaf- 
ter) surface-found  specimens ;  but  when  a  hundred  or  more  are 
gathered  together  and  carefully  compared,  we  must  come  to  one 
of  two  conclusions ;  either  that  there  were  many  execrable  work- 
men among  their  tool  makers  ;  or  that  the  age  of  the  crude  spec- 
Fig  12.  imens  far  exceeds  that  of  the 

. ^  finely  wrought   relics.     Com- 

"^^^        "  pare  the  rude  implement  (Fig. 

9)  and  the  finely  polished  axe 
(Fig.  15).  Both  of  these  were 
found  on  the  surface,  yet  we 
can  scarcel}'  imagine  that  a 
people  who  could  fashion  the 
latter,  would  deign  to  utilize 
the  former.  Take  a  series  of 
whatever  class  of  relics  you 
may,  there  is  always  a  grada- 
tion from  poor  (primitive)  to 
good  (elaborate),  which  is  an 
indication,  we  believe,  of  a 
lapse  of  years  from  very  an- 
cient to  more  modern  times, 
from  a  palaeolithic  to  a  neo- 
lithic age  ;  and  long  after  the 
introduction  of  metals,  the 
choicer  stone  weapons  were 
probably  retained,  and  new- 
ones  continually  manufac- 
tured. Arrow  heads  of  stone,  we  know,  are  still  in  use.  If  this 
surmise  be  correct,  if  a  people  as  rude  as  they  who  fashioned  the 
wrought  flints  found  at  St.  Acheul,  near  Amiens,  France,*  once 
dwelt  on  the  shores  of  the  Delaware,  and  the  relics  are  as  rude 
as  those  mentioned  above,  were  not  such  a  people  too  primitive 
to  wander  from  another  continent?  We  believe  this  and  consider 
the  first  inhabitants  along  our  Atlantic  coast  and  inland  to  have 
been  autochthones, t  and  that  their  "flint  chips"  are  now  found 

♦Nilsson  on  the  Stone  Age.    Edited  by  Sir  J.  Lubbock.    Page  xix,  flg.  2.    3d  Ed.  1868. 

t  We  judge  of  our  "  Indians  "  by  those  relics  that  are  now  the  only  trace  of  their 
former  existence,  and  finding  stone  implements  as  rude  ae  those  of  Abbeville  and 
Iloxne  (see  Lubbock's  Prehistoric  times),  we  naturally  conclude  that  the  fashioners 
of  such  "flints''  were  so  primitive  as  to  be  incapable  of  a  migration  firom  Asia,  and 
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mingled  with  the  more  elaborate  stoneware  of  their  descendants ; 
the  so-called  Indians  of  to-day. 

Having  made  a  collection  of  these  stone  implements  and  weap- 
ons, it  was  natural  to  attempt  Fig.  is. 
to  classify  them  at  once,  and 
when  we  speak  of  things  so 
dissimilar  as  axes  and  arrow 
heads,  it  seems  strange  that 
there  should  be  any  doubt  at 
times,  whether  any  partic- 
ular specimen  should  belong 
to  one  class  or  the  other ; 
yet  we  have  met  with  such 
specimens,  and  our  cabinet 
contains  an  unbroken  series 
from  the  latter  to  the  former, 
from  triangular  arrow  heads, 
whose  three  sides  scarce 
measure  an  inch,  to  jasper 
hatchets (  ?)  a  foot  in  length  ; 
and  these  hatchets  run  as 
gradually  into  axes,  as  the  ar- 
row points  cease  to  be  such, 
and  are  javelins,  lance  heads,  harpoons  or  spears,  as  fancy  dictates. 

through  a  country  so  bleak  as  to  offer  no  inducement  to  leave  a  more  congenial  climate. 
However,  the  Esquimaux  seem  to  be  contented  where  they  are,  but  they  are  a  very  dif- 
ferent people  from  tlie  so-called  "  Indians.*'  We  cannot  but  think  that  there  was  an  au- 
tochthonic  people  here  in  North  America,  and  if  an  Asiatic  people  migrated  hither,  they 
drove  away  or  absorbed  the  primitive  race  that  utilized  such  rude  implements,  as  one 
especially,  that  we  have  figured.  We  do  not  hesitate  to  etate  such  to  be  our  belief,  not- 
withstanding we  find  Baron  Bunssn  saying,  *'The  linguistic  data  before  us  [speak- 
ing of  Schoolcraft's  work  on  Indians],  combined  with  the  traditions  and  customs  and. 
particularly,  with  the  system  of  pictorial  mnemonic  writing  (first  revealed  in  this 
work),  enable  me  to  say  that  tlie  Asiatic  origin  of  all  these  tribes  is  as  fuUy  proved  as 
the  unity  of  family  among  themselves."  Sir  John  Lubbock  says  (Origin  of  Civiliza- 
tion; Amer.  ed.,  p.  345),  "  It  is  my  belief  that  the  great  continents  were  already  occu- 
pied by  a  wide  spread,  though  sparse,  population,  when  man  was  no  more  advanced 
than  the  lowest  savages  of  to-day,  and  although  I  am  far  firom  believing  that  the 
various  degrees  of  civilization  which  now  occur  can  be  altogether  accounted  for  by  the 
external  circumstances  as  they  at  present  exist,  still  these  circumstances  seem  to  me  to 
throw  much  light  on  the  very  difl'erent  amount  of  progress  which  has  been  attained  by 
diff^rcnt  races."  That  is  the  migration  from  Asia  that  Bnnsen  claimed  has  absorbed 
the  preexisting  race,  but  has  not  obliterated  all  traces  of  such  autochthonic  people,— 
we  say  autochtlionic,  but  if  all  mankind  sprung  f\'om  some  catarrhine  ape  uf  the  Old 
World,  a  migration  to  America  must  have  occurred ;  but  this  is  going  so  far  back  into 
the  patt,  that  the  relative  positions  of  continent  and  ocean  may  have  been  widely  dif- 
ferent from  what  now  exists,  or  existed  when  Bunsen  would  date  the  Turanian  migra- 
tion from  Asia. 
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The  large  jasper  implement  or  weapon,  fig.  22,  may  have 
been  a  hatchet,  lance  head  or  skin  dresser,  for  that  matter,  and 
the  works  and  figures  of  ethnologists  do  not  help  us  much  in  de- 
ciding. It  would  be  a  great  gain  to  the  subject,  had  each  of  these 
various  forms  of  ''  flint  implements  "  a  representative  in  the  tools 
j..^  - .  and     weapons     of 

some  savage  race 
now  living.  Such 
not  being  the  case, 
however,  conjec- 
ture must  go  a 
great  wa^^  in  de- 
ciding upon  their 
use,  and  so  sug- 
gest names  by 
which  they  shall 
be  known.  With 
these  prefatory  re- 
marks, we  will 
now  undertake 
a  classification  of 
the  collection, 
upon  which  the 
remarks  in  this  ar- 
ticle are  based  ; 
commencing  with 
the  large  grooved 
and  polished 
stones,  popularly 
known  as 

Axes.  —  For 
convenience  of 
description,  we 
will  separate  our  ''axes"  into  two  classes,  axes  proper  and  hatch- 
ets; the  former  being  a  water-worn  stone  that  is  provided  with 
an  edge  and  blunt  back ;  grooved  or  not  grooved,  for  a  handle  ; 
and  the  latter  being  cutting  implements  of  one  or  more  edges  ; 
without  any  hammer-like  part,  -having  been  always  broken  from  a 
mass  of  flinty  rock  and  chipped  into  the  desired  shape. 

We  will  now  again  divide  the  axes  proper  into   grooved   and 
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not  grooved,*  and  illustrate  the  various  shapes  that  occur  in 
varying  numbers.  A  majority  of  the  axes  found  in  New  Jersey 
are  water-worn  pebbles  of  sandstone,  porphyr}*,  granite,  ser- 
pentine, etc.,  that  have  originally  borne  more  or  less  resem- 
blance to  some  one  of  the  shapes  then  in  use.  Such  cobble  stones 
are  usually  grooved,  on  each  side  and  beneath,  and  the  stone  worn 
smooth  upon  the  upper  edge  (Fig.  10),  which  is  a  common  shape ; 
or  the  groove  circles  the  stone  (Fig.  11).  In  a  number  of  speci- 
mens, the  original  surface  of  the  stone  has  been  ground  or  chipped 
away  from  the  groove  making  it  a  more  marked  feature  in  the  im- 
plement (Fig.  12).  This 
specimen    has   had    con-  ^ 

siderable  work  put  upon 
it,  as  is  seen  by  the  gen- 
eral elegance  of  the  out- 
line. There  is  no  indica- 
tion of  its  having  once 
been  polished ;  and  the 
edge,  which  is  now  mu- 
tilated, was  probably 
never  very  sharp.  As  a 
rule,  these  cobble  stone 
axes  are  not  polished 
except  upon  the  edge ; 
the  axe  (Fig.  10)  and  the 
beautiful  specimen  (Fig. 
15)  being  exceptions.  In 
size,  axes  of  this  des- 
cription var}"^  very  much, 
the  little  specimen  (Fig.  13)  being  but  three  inches  in  length  by 
two  in  breadth,  and  i$  the  smallest  grooved  example  that  we 
have.  It  is  of  sandstone,  and  a  repetition  in  outline  of  the  more 
accurately  made  specimen  (Fig.  10).  On  the  other  hand,  the 
uncouth  axe  (Fig.  14)  is  an  example  of  the  maximum  size  of  this 
style.  While  this  specimen,  unquestionably,  is  an  axe,  it  is  of 
such  rude  workmanship,  that  we  can  scarcely  imagine  any  man  so 
primitive,  as  to  be  willing  to  make  use  of  it.     Its  greatest  length 
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1-2  nntiirnl  size 
(eod  view). 


♦  We  will  not  inclnde  perforated  stone  axes  in  our  description.  That  they  occur 
occasionally  in  New  Jersey  is  probable  IVom  the  fact  of  other  perforated  stones  occur- 
xiog,  but  we  have  never  met  with  a  specimen. 
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is  eight  inches  ;  greatest  width  five  inches.  In  thickness  the  stone 
varies  little  from  two  inches.  The  cutting  edge  has  been  broken 
off  too  much  to  determine  if  it  was  ever  very  sharp  or  not.  The 
grooved  axe  (Fig.  15),  found  in  Salem  county,  New  Jersey,  is  the 
handsomest  specimen  we  have  ever  met  with.  As  will  be  seen  in 
the  drawing,  it  has  a  second  slight  groove  or  depression  in  front 
of  the  main  one  intended  for  the  handle  fastenings.  The  whole 
surface  has  been  beautifully  polished,  the  edge  is  still  perfect, 
equidistant  from  each  side,  and  describing  a  very  nearly  accurate 

circle.  Comparing  such  beautiful  work- 
manship as  this  with  the  rude  axe  (Fig. 
14)  we  can  scarcely  believe  men  of  the 
same  day  and  generation  used  them 
both. 

We  will  now  take  up  axes  without 
grooves,  and  find  at  the  outset  that  they 
are  neither  as  numerous  nor  as  varied 
in  outline  as  the  grooved,  cobble  stone 
specimens.  Ungrooved  axes,  however, 
are  more  generally  polished,  have  better 
defined  edges,  and  usually  the  end  op- 
posite the  cutting  edge  is  more  or  less 
pointed.  The  specimen  (Fig.  16)  is 
typical  of  the  great  majority  of  smooth, 
ungrooved  axes  as  found  in  New  Jer- 
sey. They  vary  but  little  from  this  in 
shape  or  size,  some  few  being  but  one 
half  its  length  and  the  back  tapered  to 
a  rather  sharp  point.  The  dimensions 
of  this  specimen  are :  greatest  length, 
six  inches ;  greatest  width,  scant  three  inches ;  thickness  in  cen- 
tre, one  inch  and  a  half.  Occasionally,  an  axe  of  this  shape 
was  chipped  out,  and  the  beautiful  mass  x)f  many  colored  jasper 
(Fig.  17)  is  an  illustration  of  this  fact.  Rough  in  outline  as  it 
unquestionably  is,  its  intended  use  is  unmistakable.  As  the 
chipped  edge  extends  beyond  the  end,  both  above  and  below, 
it  may  be  that  it  should  have  been  classed  as  a  hatchet.  It  forms 
a  good  connecting  link  between  these  two  forma.  Of  small  axes 
we  have  three  fine  specimens  that  present  a  good  idea  of  the  pre- 
vailing styles  of  small  weapons.     The  axe  (Fig.  18)  is  of  por- 
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phyry,  and  has  been  very  carefully  chipped  and  ground  from  a 

water-worn  pebble  such  as  are  now  so  very  abundant  in  the  bed 

and  along  the  shores  of  the  Delaware  River,  at  and  below  Tren- 

„,    ,„  ton,  N.  J.    Prof.  Nilsson 

rig.  18. 

--  (vide    ''Stone    Age    in 

Scandinavia")  would  call 
this  specimen  a  wedge, 
undoubtedly,  and  such 
may  have  been  its  use. 
It  certainly  does  not  ap- 
pear to  us  how  a  handle 
could  have  been  attached 
to  it;  but  its  cutting 
edge,  which  has  been 
sharp,  has  induced  our 
calling  it  an  axe.  Its 
length  is  about  two  inch- 
es, and  its  breadth  two 
and  one-quarter  inches ;  its  thickness  at  the  commencement  of 
the  polished  surfaces  one  and  three-eighths  inches.  Another 
small  axe,  of  rare  shape,  is 
that  figured  next  (Fig.  19).  It 
is  of  a  fine  grained  porphyritic 
stone  and  has  been  polished 
over  its  whole  surface.  Its  di- 
mensions are  nearly  the  same 
as  the  preceding,  though  it  is 
not  quite  as  wide  as  the  for- 
mer. The  cutting  edge  was  o- 
riginally  good.  The  back  has 
a  ridge  running  obliquely  across 
it,  from  which  the  surfaces 
slope  at  angles  of  forty-five 
degrees.  Had  this  been  used 
as  a  wedge  for  splitting  wood, 
certainly  the  back  is  not  favor- 
ably fashioned  for  receiving  a  hard  blow ;  and  the  ridge,  which 
in  that  case  would  have  been  much  battered,  in  this  specimen  is 
still  in  moderately  good  state  of  preser\-ation.  This  double  faced 
condition  of  the  backs  of  axes    is   not   unfrequent   among  the 
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Fig.  20. 
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grooved  cobble  stone  specimens.  A  third  specimen  of  diminutive 
axe  is  that  given  in  Fig.  20.  It  is  of  a  chocolate  colored  slate 
not  commonly  found  in  use  among  our  antiquities.  It  has  been 
very  carefully  polished  and  probably  had  a  fine  edge.  Its  size 
varies  little  from  the  preceding,  and  its  general  appearance  rather 
indicates  it  as  an  ornament,  "a  victoi-y  stone  or  charm,"  rather 
than  a  weapon.  The}'  are  not  uncommon,  and  sometimes  occur  of 
a  somewhat  smaller  size.  Lastly,  we  figure  (Fig.  21)  a  very  rude 
axe  or  that  and  hatchet  combined.  As  will  be  seen  by  the  illus- 
tration, it  presents  many  points  of 
resemblance  to  both  a  hatchet 
proper  and  a  spear  head.  That  it 
is  not  the  latter,  however,  is  evi- 
dent from  the  fact  that  the  base, 
being  the  natural  surface  of  the 
stone,  is  uncut,  and  suflScientl}^ 
broad  to  enable  the  specimen  to 
stand  upon  it  on  a  level  surface. 
The  cutting  edge  being  on  both 
sides  and  running  into  an  obtuse 
point,  gives  some  points  in  com- 
mon with  a  hatchet.  It  is,  per- 
haps, even  more  than  the  jasper 
specimen  (Fig.  17),  a  connecting 
link  between  axes  and  hatchets, 
and  to  these  we  will  now  direct 
our  attention. 

Hatchets.  —  What  we  here  designate  as  hatchets,  as  distin- 
guished from  axes,  are  carefully  cut  jasper  specimens,  having  no 
blunt  edge  wMth  which  to  give  or  receive  a  hammer-like  blow. 
They  are  usually  smaller  than  axes  and  vary  less  in  shape.  Before 
going  into  details  with  reference  to  the  jasper  specimens,  we  will 
mention  the  crude  hatchet  (Fig.  9)  and  ask  a  comparison  of  it 
with  the  plate  of  a  flint  instrument  given  by  Lubbock  in  Nilsson's 
"Stone  Age."  (See  foregoing  foot-note.)  We  consider  this  a  very 
ancient  "  implement,"  and  it  is  one  of  several  that  rolled  out  of  the 
gravelly  bluff  that  skirts  the  Delaware  River  near  Trenton,  N.  J. 
Having  no  blunt  edge,  we  call  it  a  hatchet,  and  from  it  have  in 
succeeding  years  been  evolved,  through  accumulated  skill,  the  more 
elaborate  specimens.     Prominently  in  this  list  stands  the  magnifi- 
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cent  brown  jasper  specimen  (Fig.  22).  There  we  have  a  carefully 
chipped  hatchet,  well  edged  on  all  sides,  of  a  nearly  perfect  oval 
outline.  Its  greatest  width  three  and  three-quarters  inches  ;  great- 
est length,  six  inches;  and  scant  three-quarters  of  an  inch  in 
greatest  thickness.  This  specimen  is  one  of  one  hundred  and  fifty 
that  were  discovered  in  ploughing  a  piece  of  newly  drained  mea- 
dow near  Trenton,  N.  J.  The  one  figured  is  somewhat  shorter 
and  broader  than  the  others,  which  might  have  been  hatchets  or 
lance  heads.*  They  were  buried  points  up,  and  were  surrounded 
by  a  sufficient  number  of  them  to  wall  in  and  hold  the  erect  ones 

Fig.  21. 


Natural  size. 

in  position,  had  they  been  placed  at  the  time  on  the  surface.  It 
is  a  little  curious  that  we  have  as  yet  met  with  no  isolated  speci- 
men similar  to  those  in  this  "deposit."  The  bulk  of  the  collec- 
tion was  presented  to  the  Philadelphia  Academy  ;  and  after  many 
were  stolen  from  that  institution,  the  remainder  were  deposited  for 
safe  keeping  with  the  American  Philosophical  Society,  where  they 
now  are.  Figures  23  and  24  we  have  also  designated  as  hatchets, 
although  the  specimen  (Fig.  24 )  is  marvellously  like  the  Esquimaux 
scraper,  as  figured  in  vSir  John  Lubbock's  "Prehistoric  Times" 
(3d  ed.,  page  93,  figs.  105-7),  though  just  double  the  size;  but 

•Abbott  on  "  Lance  heads,"  in  Proc.  Acad.  Nat.  Sci.  of  Philadelphia,  1863,  p.  278. 
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there  is  just  this  difference  between  modern  or  prehistoric  scrap- 
ers and  the  implements  we  here  designate  as  hatchets,  i.e.,  that  the 
former  have  one  flat,  smooth  surface,  the  plane  of  a  single  cleav- 
age, the  split  of  a  single  blow ;  while  the  hatchets  have  an  edge, 
bevelled  from  each  side,  which  are  both  equally  well  and  uniformly 
chipped.  These  more  elaborate  "hatchets,"  however,  may  have 
been  used  as  scrapers.  The  more  usual  sizes  of  hatchets  are  those 
illustrated  by  figures  25  and  26.  These  give  the  average  outlines 
also  of  a  series  of  nearly  thirt}^  gathered  from  one  field.  Their  size 
should  be  no  objection  to  the  proposition  that  they  were  used  as 

cutting  tools.  We  have  already  seen 
that  axes  are  equally  small.  Lubbock 
figures  one  from  Ireland,  in  "Pre- 
historic Times,"  fig.  98,  which  is  as 
small ;  and  on  page  182,  speaking  of 
Swiss  axes,  says,  "with  few  excep- 
tions they  were  small,  especiall}" 
when  compared  with  the  magnificent 
specimens  from  Denmark  ;  in  length 
they  varied  from  six  inches  to  one^ 
while  the  cutting  edge  had  generally 
a  width  of  from  fifteen  to  twenty 
lines ;"  and  again  on  page  93,  speak- 
ing of  so-called  "axes"  or  hatchets 
of  the  Kjokkenmoddings,  says  "  they 
are  ....  rudely  triangular  or  quad- 
rangular in  shape,  with  a  cutting  edge 
at  the  broader  end,  and  two  and  a 
half  to  ^ve  and  a  half  inches  in 
length,  with  a  breadth  of  one  and  a 
half  to  two  and  a.  half  inches."  Now  the  New  Jersey  specimens 
diflfer  only  in  this,  that  both  sides  are  chipped,  but  otherwise  they 
are  identical.  As  we  have  abundant  reasons  for  knowing  that 
mussels  were  a  favorite  food,  they  may  have  been  used  to  crush 
their  shells,  having  been  found  with  heaps  of  half  burned  mussel- 
shells  ;  and  certainlj^,  inserted  in  a  handle  by  securely  fastening 
the  smaller  or  tapering  end  therein,  they  would  make  a  formidable 
weapon.  A  tomahawk,  for  instance,  to  be  worn  in  a  belt  and  used 
in  close  combat,  when  the  bow  failed  or  the  quiver  of  arrows  was 
exhausted. 
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In  conclusion  we  would  call  attention  to  the  rude  green  jasper 
hatchet  (Fig.  27),  that   has   an  edge  derived    from  a  large  chip 

Fig.  21. 


Natural  size. 

having  been  stnick  off,  giving  on  one  side  a  smooth  surface,  which 

edge   meets   with  the  opposite  pig.  25. 

more  gradually  wrought  surface. 

This  specimen  agrees  more  than 

any    we    have    seen    with   the 

Kjokkenmodding  axes  ;  and  we 

call  attention  to  the  similarity 

of    our    specimen     with     that 

figured  in  ''  Prehistoric  Times," 

plate  1,  fig.  8. 

Hammers.  —  There  are  occa- 
sionally met  with,  lying  upon 
the  surface  of  our  fields,  slen- 
der oval  stones,  with  a  groove 
entirely  around  them,  which 
would  be  good  axes  had  they 
any  cutting  surface  Such  is 
not  the  case,  however,  and  their 
use  as  hammers  is  unquestionable.  Such  specimens  are  well  rep- 
resented  b}'  the  one  given  in  Fig.  28.      This  hammer  is  seven 
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FiK.  26. 


Fig.  27. 


inches  long  and  about  three  wide.  Others  occur  somewhat  larger, 
but  there  is  no  other  important  variation.  Occasionally,  an  un- 
usually shaped  stone  will  be  found  to  have  been  utilized  as  a  ham- 
mer, having  required  but  little 
alteration  to  convert  it  into  the 
required  shape.  Such  an  one 
is  that  given  in  (Fig.  30),  ten 
and  one-half  in(rlies  in  length, 
with  a  handle  about  one-third 
of  its  total  length ;  it  has  had 
a  sort  of  edge,  never  less 
than  one-quarter  of  an  inch  in 
width,  chipped  upon  it.  The 
handle  has  been  somewhat 
ground  down,  but  not  polished 
in  any  degree.  Securel}^  fast- 
ened to  a  handle,  this  hammer, 
well  directed,  would  give  an  opponent  a  fearf\il  blow,  but  we 
imagine  they  were  not 
but 
and 
this  belief  is  the  more 
strengthened  by  the 
equally  abundant  pres- 
ence of  partially  pol- 
ished, oval  cobble  stones, 
which  we  believe  can  be 
best  designated,  consid- 
ering all  things,  as 

Chisels.  —  Such  a 
chisel  is  that  illustrated 
here  (Fig.  29).  This 
specimen  consists  of  a 
stone  that  has  had  a  beau- 
tiful cutting  edge  ground 
at  one  end,  and  ttco-thirds 
of  one  surface  has  been 
split  smoothly  off,  making  it,  not  a  hollow  gouge,  but  a  smooth 
chisel.  The  under  surface  is  oval,  rocking  to  and  fro  if  agitated 
while  lying  on  that  side.     A  sufficient  number  of  such  specimens 
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have  been  found  to  consider  them  as  we  have  done  above,  rather 
than  as  adzes,  hatchets  or  ungrooved  axes. 

The  specimens  that  we  have  described  so  far  have  been  all  ordi- 
nary surface- found  specimens — with  one  exception  —  and  we  can- 
not see  that  their  use  was  less  apparent  for  that  fact,  although  a 
damper  is  thrown  on  one's  ardor  in  collecting  them,  when  Sir  John 
Lubbock  assures  us  that  "those  found  singly  in  this  manner  have 


Fig.  28. 


Fig.  29. 


1-2  natural  size. 


1-3  natural  size. 


comparatively  little  scientific  value  ;  '*  but  we  have  not  alone  met 
with  specimens  thus  singly  found,  but  have  met  with  several  in- 
stances where  quite  large  deposits  of  "axes"  have  been  encoun- 
tered in  digging  cellars  and  similar  excavations.  For  what  purpose 
this  was  done,  nothing  about  "the  find"  gave  any  clue.  It  was  only 
probable  that  for  the  sake  of  concealment  from  enemies  or  other 
purpose,  a  considerable  excavation  had  been  made  and  these  axes 
therein  deposited.  In  one  case,  in  digging  a  cellar  in  Trenton,  N. 
J.,  one -hundred  and  twenty  were  found.     Again,  in  excavating  the 


Digitized  by 


Google 


160 


REVIEWS   AND    BOOK   NOTICES. 


''receiving  vault  "of  the  Riverview  Cemetery,  near  Trenton,  "a 
bushel  basket  full  of  axes  were  found,  packed  close  together  and  six 
feet  under  ground."  On  the  face  of  the  bluff  fronting  the  Delaware 
River  below  Trenton,  several  instances  have  come  under  the  notice 
of  the  author.  In  the  first  two  instances,  the  specimens  were  all 
grooved  cobblestone  axes.  In  one  instance,  below  Trenton,  the 
axes,  over  fifty,  were  all  of  porphyry,  and  were  such  as  that  figured 
above  (Fig.  16).  It  is  not  a  little  strange  that  in  these  ''finds" 
of  axes,  we  have  as  yet  invariably  failed  to  meet  with  any  other 

Fig.  80. 


1-3  natural  size. 

class  of  tools  or  weapons.  One  word  as  to  "inscribed  axes."  such 
as  that  figured  in  "Dr.  Wilson's  Prehistoric  Man"  (2d  ed.  page 
412,  Fig.  49).  When  we  remember  that  axes  such  as  these  have 
been  for  nearly  two  centuries  (150  years  at  least)  exposed  twice 
yearly  to  the  scratching  of  a  plow,  it  is  not  strange  that  they  should 
ultimately  become  considerably  "inscribed;"  and  we  can  find  a 
happy  combination  of  Phajuician,  Arabic,  Hebraic  and  other 
letters  scratched  here  and  there  over  the  surface  of  many  speci- 
mens, although  not  with  the  astonishing  regularity  of  that  given 
in  the  figure  above  quoted  of  the  axes  from  Pemberton,  Burlington 
Co.,  New  Jersev. —  To  be  conHnued  in  next  number. 
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A  New  Catalogue  of  Butterflies.* — More  than  twenty  years 
ago  Messrs  Doubleday  and  Ilewitson,  in  their  classic  work  "The 
genera  of  diurnal  Lepidoptera,"  commenced  a  synonymic  list  of 

*A  Synonymic  Cnt.ilogiio  of  Diurnal   LepidoiJtera,  by  W.  F.  Kirby,  8vo,  London* 
1871,  pp.  viii,  GiX). 
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the  species  of  butterflies,  then  known  attempting  to  refer  them  to 
the  genera  usually  recognized,  or  to  those  established  by  them- 
selves. Since  that  time,  the  number  of  described  forms  has  enor- 
mously increased,  while  the  labor  of  specialists  has  multiplied  the 
recognized  genera  at  a  nearly  corresponding  rate.  Such  being  the 
state  of  the  case,  a  faithful  attempt  to  reduce  the  chaos  to  more 
or  less  complete  order  must  be  welcomed  by  every  working  lepi- 
dopterist ;  the  task  is  in  many  respects  a  thankless  one,  inasmuch 
as  by  its  very  nature  it  must  soon  become  antiquated  and  no 
amount  of  supplements  can  prevent  the  absolute  necessity  of  an 
entirely  new  catalogue  in  the  course  of  one  or  two  decades.  Let 
us  then  present  to  Mr.  Kirby  the  thanks  of  the  present  generation 
of  American  entomologists  on  the  accomplishment  of  his  under- 
taking. 

The  classification  of  the  larger  groups  in  the  work  under  review 
is  mainly  that  proposed  not  long  since  by  Mr.  Bates — one  which 
is  undoubtedly  an  advance  upon  its  predecessors,  but  which  still 
seems  open  to  criticism — Mr.  Kirby,  however,  has  altered  some  of 
the  names  accepted  by  Mr.  Bates,  supplanting,  for  instance,  Ery- 
cinidce  by  Lemoniidoi  because  the  generic  name  Erycina  proves  to 
be  preoccupied.  The  justice  of  this  does  not  seem  to  us  manifest ; 
and  in  any  case  they  are  both  antedated  b}'^  the  name  Vestales 
given  to  this  group  by  Ilerbst  as  early  as  1793,  but  which  has 
never  since  been  recognized. 

The  treatment  of  the  genera  is  independent,  but  rather  unequal, 
depending  apparentl}^  either  on  the  compiler's  autoptical  familiar- 
ity with  the  included  species,  or  upon  the  amount  of  study  given 
by  naturalists  generally  to  C3rtain  groups.  He  has  not  hesitated 
to  make  some  \evy  radical  changes  in  nomenclature,  and  these  ap- 
pear to  us  almost  invariabl}'^  just  and  in  strict  obedience  to  the 
principles  exposed  in  the  preface ;  indeed  it  seems  questionable 
whether  he  has  always  been  sufficiently  sweeping  in  this  respect ; 
for  example :  the  genus  Papilio  founded  by  Linn6  for  all  butter- 
flies was  restricted* first  by  Fabricius  to  the  families  Nymphalidoe 
and  Papilionidoe  of  the  present  catalogue,  and  next  by  Schrank 
to  the  Nymphalidce  alone ;  and  yet  Mr.  Kirby  retains  it  in  the 
modern  sense,  which  has  indeed  the  unanimous  consent  of  ento- 
mologists, but  which  cannot  be  defended  by  just  rules  of  nomen- 
clature. Tliis  seems  the  more  indefensible  in  Mr.  Kirby  in  that  he 
has  himself  pointed  out  this  error  in  previous  writings.     No  doubt 
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such  a  step  would  have  subjected  him  to  harsh  criticism,  but  no 
doubt  too  it  would  eventually  have  gained  acceptance  and  saved 
the  generation  to  come  from  a  confusion  and  war  of  words  from 
which  we  still  trust  they  may  be  exempt. 

As  the  author  states  in  his  preface,  there  are  not  wanting  the 
usual  accompaniments  of  such  a  catalogue — "magazine"  genera; 
but  he  has  specified  these  and  they  are  fortunately  few  in  number. 
The  species  of  each  genus  are  numbered  and  classed  according  to 
the  author's  views  of  their  affinities,  certainly  an  undertaking  very 
difficult  of  accomplishment,  which  only  the  fortunate  ability  of  the 
compiler  to  consult  the  large  English  collections  could  render  fea- 
sible ;  those  which  are  unclassed  are  placed  separately  at  the  end 
of  each  group  ;  more  intimate  relationships  are  designated  by  re- 
peated numbers  followed  by  a  letter,  only  the  first  descriptions 
and  those  of  iconographs  are  cited,  excepting  where  a  species  has 
been  described  under  more  than  one  name,  and  the  dates  are  inva- 
riably added  ;  it  is,  however,  to  be  regretted  that  the  specific  no- 
menclature commences  only  from  the  twelfth  edition  of  the  Sys- 
tema  Naturae.*  Regional  distribution  is  marked  in  a  distinct 
column  for  more  ready  reference. 

In  the  appendix,  corrections  are  made,  the  work  is  brought 
down  to  March  1871,  and  the  author  has  taken  the  opportunity  to 
alter  some  generic  names.  The  index  is  very  full  and  correct. 
Having  already  had  occasion  to  use  it  some  thousands  of  times, 
we  have  chanced  to  discover  but  one  omission  and  no  misprint 
whatever.  The  synonymic  words  are  printed  in  the  same  type  as 
the  others  but  the  genera  are  distinguished  by  capitals  ;  the  prime 
merit  of  the  index  consists  in  its  condensation,  it  being  printed 
in  small  type  and  in  quadniple  columns,  so  that  each  letter  of  the 
alphabet  hardly  averages  over  a  page  of  names.  As  the  work  is 
one  wholly  of  reference  it  will  be  seen  how  valuable  is  such  a  fea- 
ture. 

With  regard  to  our  own  species,  the  author  states  in  his  preface 
that  he  has  been  in  correspondence  with  American  writers  upon 
the  subject,  so  that  the  catalogue  is  quite  complete.  "We  could 
point  out  a  few  errors  into  which  he  has  fallen  and  mistakes  which 
he  has  failed  to  correct,  but  since  our  own  knowledge  of  the  syn- 
onymy of  the  species  and  their  proper  generic  location  is  by  no 
means  perfect,  and  even  a  matter  of  dispute  among  ourselves,  such 

*  Iq  his  more  recent  writings,  Mr.  Kirby  goes  back  to  the  tenth  edition. 


Digitized  by 


Google 


REVIEWS   AND   BOOK   NOTICES.  163 

an  attempt  here  would  be  a  work  of  supererogation.  It  should 
however  be  stated  that  the  author  very  often  follows  the  lead  of 
those  who  announce  —  apparently  without  suflSciently  careful 
comparisons — the  identity  of  many  European  and  American  forms ; 
we  are  convinced  that  such  instances  will  be  hereafter  shown  to  be 
exceedingly  limited  in  number. 

The  work  is  one  of  great  importance,  and  an  indispensable 
hand-book  for  any  entomologist  engaged  in  the  study  of  Butter- 
flies. It  is  printed  in  a  compact  form,  modelled  upon  a  good  plan 
and  published  at  a  reasonable  price ;  we  trust  that  it  may  com- 
pensate the  compiler  for  the  labor,  vexation,  and  patient  study 
which  such  a  task  required. —  S.  H.  S. 

Topographical  Atlas  of  Massachusetts. — There  has  been 
recently  published  a  topographical  atlas  of  the  state,  which  is  of 
such  a  character  as  to  demand  special  consideration.  It  was  com- 
piled by  Messrs.  Walling  &  Gray,  and  seems  calculated  to  meet 
an  existing  and  long-felt  want. 

It  opens  with  a  general  view  of  the  topography  of  Massachusetts, 
which  is  followed  by  a  succinct  summary  of  its  history  by  Albert 
H.  Hoyt.  This  summary  contains  a  statement  of  some  of  the 
more  important  events  characteristic  of  the  period  of  settlement, 
of  the  colonial  period,  and  that  of  the  commonwealth  proper,  with 
lists  of  the  most  prominent  public  oflicers. 

A  rather  complete  history  of  the  railways  of  Massachusetts  is 
given  by  Edward  Appleton,  Railway  Commissioner,  while  there 
appears  in  another  part  of  the  work  an  abstract  of  School  Re- 
turns, including  the  population  of  each  town  and  county,  from  the 
United  States  Census  of  1870,  followed  by  a  list  of  the  cities, 
towns,  villages,  post  offices,  railway  and  telegraph  stations. 

A  rapid  sketch  of  the  geology  of  Massachusetts,  with  a  revised 
geological  map,  has  been  furnished  by^  Charles  H.  Hitchcock,  Pro- 
fessor of  Geology  in  Dartmouth  College.  This  account  is,  in  part, 
an  epitome  of  the  results  reached  by  the  late  President  Hitchcock, 
there  being  many  modifications  suggested  to  the  son  by  more 
recent  studies.  While  the  classification  of  the  rocks  is  by  no 
means  satisfactory  to  the  writer,  the  identification  of  many  of  the 
beds  being  very  questionable,  and  while  the  recognition  of  the 
Eozoon  as  organic  is  certainly  premature,  it  should  still  be  remem- 
bered that  the  geology  of  Massachusetts  is  in  no  wise  as  yet 
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thoroughly  worked  out,  and  that  this  sketch  with  the  accompanying 
map  will  be  likely  to  prove  of  great  service  to  thousands,  who 
may  by  these  means  gain  some  knowledge  of  the  structure  of  this 
portion  of  the  earth's  surface. 

A  brief  and  accurate  account  of  the  principal  vegetable  forms 
found  in  the  state,  also  a  like  account  of  its  more  prominent 
animals,  might  be  introduced  into  this  part  of  the  volume,  in  sub- 
sequent editions,  with  no  small  advantage  to  the  young  and  to  all 
those  who  have  not  access  to  more  purely  scientific  works. 

The  volume  also  contains  a  short  sketch  of  the  climate  of  Mas- 
sachusetts, with  a  climatological  map,  by  Lorin  Blodget,  author 
of  "  CUmatologj'  of  the  United  States."  This  is  an  interesting 
feature  of  the  work  and  is  calculated  to  attract  attention,  espe- 
cially in  view  of  the  marked  prominence  which  the  subject  has 
recently  assumed. 

Finally,  there  follows  a  series  of  maps  to  which  the  several 
portions  of  the  work  already  mentioned  reall}-  serve,  and  properly, 
as  an  introduction.  Of  these  maps,  three  are  general,  one  being 
of  the  United  States  and  Territories,  another  of  New  England, 
while  the  third  is  a  railway  and  township  map  of  Massachusetts. 
There  come  next  maps  of  the  several  counties  of  the  state,  on  a 
scale  of  two  and  a  half  miles  to  an  inch  ;  and  last  of  all,  maps  of 
Boston  and  vicinity,  and  of  the  other  principal  cities  in  the  Com- 
monwealth. 

In  the  construction  of  these  maps  no  small  expense  has  been 
incurred,  and  much  care  exercised.  The  compilers  have  availed 
themselves  of  the  results  of  the  astronomical,  trigonometrical  and 
various  local  surveys,  and  have  spared  no  pains  in  their  efforts  to 
render  their  work  deserving  of  confidence.  While  absolute  cor- 
rectness has  not  been  reached  and  is  not  claimed,  a  fair  degree  of 
accuracy  has  been  very  generally  secured.  Though  the  maps  be 
by  no  means  equal  to  many  of  those  recently  published  in  Europe 
under  government  patronage,  they  are  yet,  for  the  ordinary  purpo- 
ses for  which  they  are  likely  to  be  consulted,  calculated  to  be  al- 
most equally  useful ;  and  while  the  government  maps  referred  to 
are  very  expensive,  these  cost  the  buyer  scarcely  a  tithe  in  propor- 
tion, and  will  be  of  immense  practical  value  in  rendering  a  better 
knowledge  of  the  topography  and  physical  features  of  the  state 
possible  to  citizens  at  large. 

The  publication  of  this  atlas  being,  thus  an  important  step  in 
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the  right  direction,  it  is  to  be  hoped  that  it  will  prove  widel}'  use- 
ful, in  awakening  and  developing  an  intelligent  interest  in  the  ge- 
ography and  natural  history  of  the  state. —  J.  B.  P. 

Two  Late  American  Papers  on  Ornithology.* — Mr.  Og- 
den's  article  is  an  acceptable  contribution,  but  like  most  early 
essays  would  have  been  the  better  for  competent  supervision. 
Riippel  is  not  the  author  of  the  Planches  Enluminees,  nor  can  we 
accept,  even  on  Linnaean  authority,  St.  Domingo  as  the  habitat  of 
an  Asiatic  bird.  When  geographical  names  are  totally  inept,  or- 
nithologists cancel  them ;  (7.  Dominica  (L.)  should  stand  as  C. 
Brissoni  Wag.,  and  (7.  Ludoviciana  (Gm.)  as  C,  miles  Bodd.,  the 
latter  having,  moreover,  priority.  Without  criticising  the  specific 
determinations,  several  of  which  appear  to  require  modification, 
we  must  indicate  an  oversight  respecting  the  four  species  Mr. 
Ogden  has  not  seen.  Arranging  the  eleven  of  the  Academy's 
collection  in  three  groups,  according  to  the  development  of  the 
wattles  and  carpal  spines,  the  writer  continues  directly  with  num- 
bers 12-15,  which  brings  them  under  "c,  species  devoid  of  wattles" 
etc.,  which  is  not  the  case  with  all  of  them.  Thus,  (7.  miles  is  a 
wattled  and  spined  species,  very  near  if  not  identical  with  C,  per- 
sonatus  Gould,  which  Mr.  Ogden  correctly  locates  under  a.  Some 
other  species  here  admitted  are  probably  invalid,  as  C,  Uralensis 
Evers.,  which  is  generally  assigned  to  leucurus.  The  term  ''  Lo- 
bivanellus'^  is  not  exactly  synonymous  with  Chettusia^  as  would 
seem  from  the  title  of  the  paper,  these  names  being  merely  two 
of  several  that  have  been  proposed  for  different  groups  of  these 
birds.  The  new  species  is  C,  nivifrons^  from  "  Fazoglou,"  belong- 
ing, as  w«  judge  from  the  plate,  to  the  unwattled  group. 

Mr.  Lawrence  describes  Catherpes  Sumichrasti^  apparently  a  sec- 
ond species  of  the  genus,  although,  as  the  tail  is  wanting,  he  is 
not  satisfied  of  its  position.  It  is,  he  says,  "  rather  a  remarkable 
looking  bird,"  with  the  bill  shaped  precisely  as  in  C.  Mexicanus  ;  of 
stouter  form  and  darker  colors,  with  small  white  abdominal  spots 
like  the  dorsal  ones  of  that  species.  The  type  is  in  the  Smithsonian 
Institution,  from  Vera  Cruz.    Three  new  fly-catchers  are  Myiozetetes 

♦Syuop3i3  of  th3  ganus  Chetlusia  {Lobivanellus),  with  a  description  of  a  New  Spe- 
cies. By  J.  A.  Ogden.  Pr.  A.  N.  8.  Pliil.,  Oct.  1871, 194;  pi.  1.  Descriptions  of  New 
Species  of  birds  of  the  families  Troglodytidae  and  Tyrannldie.  By  Geo.  N.  Lawrence. 
Ibid.  N07. 1871,  p.  233. 
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grandis  (Tumbe,  Peni,  type  in  Vassar  College),  Empidonax  atri- 
rostris  (Venezuela?,  type  in  Cab.  Lawr.)  and  Myiarchus  Yucat- 
anensis.  This  last  is  highly  interesting,  owing  to  the  novel 
identifications  it  implies.  It  is  what  Mr.  Lawrence  in  18G9  (Ann. 
Lye.  Nat.  Hist.,  N.  Y.)  called  M.  "  Mexicanus  Kaup,"  whilst 
contending,  very  properly,  for  the  distinction  between  his  cineras- 
cens  and  Kaup's  bird.  To  everybody's  surprise,  Kaup's  Mexicana, 
only  lately  identified,  proves  to  be  what  Baird  called  M,  Coopen 
in  1858.  This  announcement  of  Dr.  Sclater's,  upon  examination 
of  Kaup*s  type  specimen,  of  course  makes  quite  a  commotion  in 
the  synonymy  of  the  several  species  implicated. —  E.  C. 


BOTANY. 

New  PAKAsmc  Plant  of  the  Mistletoe  Family. —  Miss  Mil- 
lington  of  Glens  Falls,  N.  Y.,  sends  some  specimens  of  the  curious 
new  parasite  which  she  discovered  last  summer  in  Warren  and 
Essex  Counties,  N.  Y.  and  which  have  very  much  interested 
our  botanists.  It  grows  upon  the  branches  of  Black  Spruce 
trees  so  abundantly  that  it  has  evidently  injured,  and  apparently 
killed,  some  of  the  trees  most  infested  by  it.  Arceuthohium  Ox- 
ycedri  of  Bieberstein  grows  on  juniper  trees  in  the  Caucasus  re- 
gion, and  here  and  there  in  Southern  Europe  as  far  west  as  Spain. 
This  was  the  only  species  known,  and  the  only  habitat,  until 
Sir  William  Hooker  brought  to  light  American  plants  growing 
on  Pine  trees  in  the  Hudson's  Bay  region  and  ^vest  to  Oregon 
and  gave  a  good  figure  in  his  Flora-Boreali  Americana,  referring 
it  to  Bieberstein's  species.  Mr.  Nuttall,  however,  distinguishes 
this  American  species  as  0.  Amerlcanum;  and  Dr.  Engelmann 
about  twenty-five  years  ago  distinguished  two  more  species  fVom 
the  far  west  and  south  west.  These  plants  are  a  sort  of  Mistle- 
toe, of  diminutive  size,  with  small  scales  at  the  joints  in  place 
of  leaves.  They  were  unknown  nearer  to  us  than  Hudson's  Bay 
and  the  Saskatchewan  on  the  north,  and  the  Rock}'  mountains 
on  the  west,  until  last  summer,  when  Mr.  Peck  of  Albany  sur- 
prised us  by  sending,  for  a  name,  a  specimen  of  an  Arceuthohium 
in  fVuit,  collected  by  himself,  if  we  rightly  understand,  in  Rens- 
selaer County,  New  York,  inhabiting  a  black  Spruce.  Miss 
Millington,  to  whom  belongs  the  credit  of  first  detecting  ihe 
plant,  sent  her  specimens  later.     She  found  it  in  two  localities  and 
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in  great  abundance.  "The  limbs  of  the  trees  affected  were  very 
much  distorted :  every  twig  bristled  with  the  little  parasite,  and 
some  trees  seem  to  have  died  from  the  effects  of  its  absorption  of 
their  sap."  It  is  curious  to  notice,  first  that  a  plant  of  this  sort, 
growing  on  the  boughs  of  Spruce  trees  in  such  quantity  as  to  dis- 
tort and  even  destroy  them,  and  in  three  (adjacent)  counties  of 
a  long  and  fully  settled  region,  has  been  entirely  overlooked,  and 
then,  when  discovered,  found  about  the  same  time  by  two  inde- 
pendent observers  at  considerable  distance  from  each  other.  We 
may  now  expect  that  it  will  be  detected  through  the  whole  length 
of  the  Adirondacks,  at  least  if  it  proves  to  be  the  same  species 
as  that  of  Hudson's  Bay,  as  we  think  is  likely.  It  grows,  how- 
ever, upon  Spruce  instead  of  Pine.  The  plants  are  diminutive, 
and  in  Dr.  Engelmann's  opinion,  which  is  much  to  be  relied  on, 
is  probably  specifically  distinct.  So  he  names  it  Arceuthobium 
minutum.  Curiously  enough  Mr.  Elihu  Hall  found  last  summer, 
in  Oregon,  a  larger  Arceuthobiiun  also  inhabiting  Spruce  trees, 
and  may  therefore  throw  more  light  on  the  study  of  the  New  York 
plant.  The  specimens  are  now  in  the  hands  of  the  botanist  most 
competent  to  this  investigation,  Dr.  Engelmann  of  St.  Louis  —  A. 
Geay, 

Floral  Curiosity. —  A  friend  has  brought  me  a  Fuchsia,  grown 
in  his  parlor  window,  which  exhibits  one  of  those  abnormal  growths 
not  uncommon  in  the  vegetable  world,  but  which  I  have  not  ob- 
served among  Fuchsias.  Two  of  the  outer  sepals  are  perfect 
green  leaves,  precisely  similar  to  the  ordinary  foliage  of  the  plant, 
tapering  to  a  broad  petiole  and  uniting  at  the  base,  with  the  two 
normal  sepals,  to  form  the  tube  above  the  germ.  The  rest  of  the 
flower  does  not  differ  from  other  blossoms.  It  is  an  interesting 
instance  of  the  well  understood  fact  that  sepals  and  corollas  are 
transformed  leaves,  or  rather  advanced  development  of  leaves. — 
C.  J.  S. 

E.  Hall's  Collection  of  Dried  Plants  of  Oregon. —  Mr. 
Elihu  Hall  of  Illinois  passed  last  summer  in  Oregon,  where  he 
was  most  industriously  occupied  in  amassing  a  large  collection  of 
botanical  specimens.  These  are  now  being  aiTanged  and  named 
and  will  soon  be  offered  to  subscribers  in  sets,  at  eight  dollars 
the  one  hundred  specimens.  The  magnitude  of  the  sets  of  Phae- 
nogamous   and   Vascular  Cryptogamous   plants   may  be    rightly 
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estimated  at  from  six  to  five  hundred  specimens  in  the  fuller  sets, 
with  smaller  ones  as  low  as  two  hundred  species.  Some  of  these 
plants  are  new,  many  are  rare,  and  indeed  Oregon  plants  gene- 
rally are  scarce  in  all  but  the  older  herbaria  of  this  country.  So 
that  these  specimens,  generally  very  nice  and  complete  ones,  and 
in  limited  quantity,  are  likely  to  be  taken  up  at  once.  As  Mr. 
Hall  may  soon  leave  Illinois  upon  another  exploration,  applica- 
tion for  these  collections  may  be  addressed  to  Mr.  Charles  Wright, 
Harvard  University  Herbarium,  Cambridge. — A  Gray. 

Dispersion  of  Spores. —  A.  E.  de  Moravia  mentions  in  "Sci- 
ence Gossip"  a  carrot-colored  fungus  (Peziza  aurantia),  about  two 
inches  broad,  which  when  blown  upon  emitted  a  dense  cloud  of 
spores,  with  a  distinct  "fizzing"  sound.  Its  spores  were  ar- 
ranged in  long  tubes  (asci)  opening  on  the  surface,  but  no  spiral 
springs  or  other  means  of  emission  could  be  detected. 

ZOOLOGY. 

Serpents  Warmed  by  a  Lizard. — In  the  same  glass  case  were 
two  horned  frogs  (Phrynosoma,  and  really  not  frogs  at  all  but 
lizards) ,  and  two  young  serpents,  the  milk  snake  and  the  red-bel- 
lied snake,  each  about  ten  inches  long;  when  the  sunshine  left 
the  window-sill  on  which  the  case  rested,  the  two  serpents  coiled 
themselves .  together  under  one  of  the  lizards,  and  were  com- 
pletely hidden  by  it,  as  if  seeking  protection  from  the  chill  air  of 
the  evening. — Burt  G.  Wilder. 

Flying  Spiders. — At  Providence,  R.  I.,  Oct.  22,  about  9  A.  M., 
with  the  thermometer  at  oo*'  and  a  strong  breeze  from  the  south,  I 
saw  numbers  of  small  Lycosas  run  up  the  pickets  of  a  fence  and 
when  near  the  top,  raise  themselves  as  high  as  possible  by  straight- 
ening their  legs,  and  turning  their  abdomen  upwards.  Immediately 
afterward  some  of  them  were  blown  off  from  the  fence  and  carried 
away  in  a  nearly  horizontal  direction. 

One,  after  leaving  the  fence,  settle<l  to  within  a  foot  of  the 
ground,  and  then  moved  slowly  northward  horizontally  about  twen- 
ty feet,  where  I  lost  sight  of  it.  Another  blew  against  me,  and  a 
thread  extending  upward  caught  on  my  face.  Four  others  were 
blown  from  the  fence  so  quickly  that  I  could  not  follow  them  with 
my  eyes.  The  spiders  were  about  a  sixth  of  an  inch  long  and 
were  probably  young. 
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On  the  19th  of  November,  which  was  an  unusually  fine  day  for 
the  season,  with  the  thermometer  about  sixty  degrees  and  a  light 
breeze  from  the  south-east,  I  saw  thousands  of  the  same  little 
Lycosas  on  the  tops  of  fences  around  Providence  running  about 
and  every  few  minutes  raising  themselves  on  tip-toe  with  their 
heads  to  the  wind  and  turning  their  abdomens  up  in  the  air. 
They  were  very  easily  disturbed  by  the  near  approach  of  any  object 
and  would  either  run  down  the  fences  or  lay  themselves  down  so 
as  to  be  hardly  visible.  I  succeeded  however,  in  bringing  my  lens 
near  enough  to  several  of  them  while  their  abdomens  were  eleva- 
ted to  see  the  thread  passing  from  their  spinnerets.  It  seemed  to 
come  from  the  small  middle  pair  only,  but  the  posterior  pair  were 
in  constant  motion,  folding  together  over  the  middle  ones  and  then 
spreading  apart  as  if  to  help  out  the  thread.  Occasionally,  one  suc- 
ceeded in  being  blown  from  its  position  and  carried  along  by  the 
wind,  sometimes  horizontally,  sometimes  descending  gradually  as 
it  went,  but  usually  upward,  sometimes  at  as  high  an  angle  as  fort^'- 
five  degrees  from  the  horizon.  The  upper  part  of  the  thread  pre- 
served the  direction  which  it  had  at  starting  while  the  lower  end 
was  drawn  down  in  a  curve  by  the  weight  of  the  spider.  They 
were  usually  supported  by  one  thread  only,  but  in  one  instance  I 
saw  three  threads  passing  from  the  spinnerets  at  once.  In  another 
a  single  thread  hung  down  from  the  spider  while  supported  by  an- 
other thread  in  the  air. 

Most  of  the  spiders  hnng  by  their  spinnerets  only  and  drew  their 
legs  close  against  their  bodies.  Others  extended  their  legs  side- 
ways and  one  seemed  climbing  the  thread  as  he  went  up. 

I  first  noticed  the  spiders  ascending  about  10  A.  M.,  and  they 
continued  to  do  so  until  4  P.  M.,  though  less  frequently  in  the 
afternoon. 

The  threads  spun  in  their  unsuccessful  attempts  were  streaming 
in  countless  numbers  from  fences,  trees,  posts  and  telegraph  wires, 
the  dried  grass  in  a  pasture  looked  as  if  covered  with  one 
great  cobweb. — J.  H.  Emerton. 

Embrtonic  LARViE  OF  BcTTERFLiES. — Uudcr  this  head  Mr.  S. 
IL  Scudder  publishes  an  article  in  the  ''Entomologist's  Monthly 
Magazine."  He  points  out  the  probable  universality  of  the  law 
that  caterpillars  of  butterflies  present  greater  structural  differences 
between  the  embryonic  and  adult  stages  of  the  same  individual, 
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than  are  to  be  found  in  the  adult  larvue  of  allied  genera.  By  the 
term  "embryonic"  he  designates  those  caterpillars  which  have 
not  changed  their  condition  since  leaving  the  egg^  a  stage  in  which 
they  generally  continue  but  one  or  two  days.  Some  of  the  changes 
alluded  to  are  more  or  less  gradual  in  their  appearance,  but  they 
generally  occur  at  the  first  moulting  of  the  caterpillar.     • 

He  incidentally  remarks  that  in  studying  caterpillars  "the  shape 
and  sculpturing  of  the  head,  the  form  of  certain  segments,  and 
especially  the  precise  number,  location  and  disposition  of  the 
spines,  thorns,  and  hair-emitting  warts  of  the  body  will  be  found 
to  furnish  abundant  means  of  distinguishing  the  most  closely  al- 
lied and  minutely  subdivided  genera." 

The  differences  he  proceeds  to  describe  *'  are  not  always  in  the 
same  direction  ;  for  we  have  seen  that  caterpillars  which  in  infancy 
are  clothed  with  appendages  of  a  unique  and  conspicuous  charac- 
ter, definitely  disposed,  display  in  mature  life  irregularly  distri- 
buted, scarcely  perceptible  warts,  emitting  simple  and  nearly  mi- 
croscopic hairs ;  while  others,  which  in  their  earliest  stage  bore 
regular  series  of  simple  hairs  seated  on  little  warts,  become  pos- 
sessed at  maturity  of  compound  spines,  sunnounting  mammulae,  al- 
so definitely  arranged,  but  occupying  a  veiy  different  position  to 
the  hairs  of  early  life.  So,  too,  we  find  some  caterpillars  which  bear 
a  tuberculated  irregular  head  in  infancy,  and  a  smooth  and  equal 
one  at  maturity ;  or  the  reverse,  when  the  head  is  simple  at  birth, 
and  heavily  spined  or  cornute  when  full  grown  ;  others,  again,  re- 
main almost  unchanged  through  life.  This  latter  condition  of 
uniformity  never  applies  to  the  appendages  of  the  body,  whether 
we  consider  their  characters  alone,  or  their  disposition.  Nor — 
the  only  other  possible  condition — do  we  ever  find  larvro  bearing 
only  irregularly  distributed,  simple,  minute  hairs  in  infancy,  and 
regularly  arranged  special  appendages  at  maturity.  Indeed,  it  is 
doubtful  whether  such  a  phenomenon  exists  in  nature ;  since  in 
the  numerous  and  varied  groups  that  have  been  examined,  special 
dermal  appendages  have  been  found  to  be  an  invariable  character- 
istic of  embryonic  larvae." 

Propagation  of  Salmon. — During  the  past  season  the  first 
attempt  to  obtain  eggs  of  the  sea-going  Salmo  salar  within  the 
limits  of  the  United  States  was  made  at  Orland  on  the  Penobscot 
River ;  and  as  this  was  also  the  first  authenticated  experiment  of 
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confining  salmon  for  breeding  purposes  through  the  summer  and 
fall,  it  deserves  some  mention.  It  was  necessary  to  buy  live  sal- 
mon of  the  fishermen  near  Bucksport  in  the  early  part  of  the  sum- 
mer, because  later  in  the  season  they  are  scattered  over  the  head 
waters  of  the  river  in  the  wilderness.  It  was  found  that  in  com- 
mon brook,  river,  or  pond  water  of  sufficient  depth  and  flow,  the  sal- 
mon would  remain  in,  perfect  health  from  June  till  November.  A 
pond  specially  prepared  for  them  in  a  very  clear,  cold  brook  proved 
unsuitable,  and  every  salmon  placed  there  died.  The  seventeen 
fish  that  remained  at  hand  in  the  beginning  of  the  spawning  sea- 
son were  kept  in  a  pound  built  of  stakes  and  nets  on  the  margin 
of  a  large  pond.  The  area  enclosed  was  some  fifteen  or  twenty 
square  rods,  and  the  depth  of  water  about  six  feet  at  the  deepest 
point.  Confinement  within  this  narrow  enclosiu-e  does  not  appear 
to  have  hindered  in  the  least  the  development  of  the  spawn  and 
milt.  Ten  out  of  the  seventeen  were  found  to  be  females  and  nine 
of  them  yielded  eggs  freely.  The  method  of  fecundation  differed 
from  that  commonly  employed,  in  that  the  eggs  and  milt  were  care- 
fully kept  from  water  until  they  had  come  in  contact.  This  meth- 
od is  of  Russian  origin.  It  was  in  this  case  remarkably  successful. 
About  ninet^'-six  per  cent,  of  the  eggs  were  fecundated.  They 
were  taken  betvveen  the  2d  and  10th  of  November,  and  on  Dec. 
18th  they  were  packed  up,  to  the  number  of  seventy  thousand, 
five  hundred,  and  distributed  in  nearly  equal  proportions  to  the 
three  States  of  Maine,  Massachusetts  and  Connecticut. 

The  conditions  under  which  the  seventeen  salmon  were  kept 
preclude  the  idea  that  they  could  obtain  any  considerable  amount 
of  food,  and  there  is  no  good  reason  for  thinking  that  they  ate 
anything  at  all  after  they  were  brought  from  the  salt  water  in 
which  they  were  caught.  They  slowly  fell  away  in  flesh,  and  at 
the  spawning  season  were  very  gaunt,  compared  with  their  condi- 
tion in  June.  More  noteworthy  was  their  change  in  color  and 
shape.  In  color  they  were  darker,  with  clusters  of  red  spots  on 
the  sides,  and  a  general  reddish  tinge  covered  the  lower  parts  of 
the  body  in  nearly  all  cases.  These  colors  and  markings  were  dull 
and  indistinct  in  the  females,  but  were  very  bright  in  most  of  the 
males.  In  shape  the  females  had  undergone  some  change  about 
the  head,  but  it  was  not  remarkable.  In  the  males,  however,  the 
alteration  was  very  marked.  The  sides  were  flat  and  broad,  the 
back  arched  high,  the  head  seemed  disproportionately  large,  the 
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jaws  were  long  and  curved.  At  tbe  extremity  of  the  lower  jaw- 
was  a  large,  curved  process  that  shut  into  a  cavity  in  the  roof  of 
the  mouth.  There  was,  indeed,  between  the  two  sexes  as  great  a 
difference  as  there  is  between  the  male  and  female  of  our  common 
domestic  fowls.  Yet  in  June  there  was  so  little  difference  that 
only  a  practised  eye  could  distinguish  the  male  from  the  female 
salmon.  The  fishermen  who  had  been  handling  them  all  their  lives 
had  never  observed  the  difference. 

During  the  process  of  spawning  and  after  its  completion  both 
sexes  continue  to  fall  away  in  flesh  and  soon  the  colors  begin  to 
fade.  At  the  end  of  a  month  the  process  on  the  lower  jaw  is 
found  to  have  decreased  in  size.  Two  females  and  one  male  taken 
from  the  water  on  the  23d  of  November,  thirteen  days  after  the 
completion  of  the  spawning,  were  forwarded  to  the  Peabody  Acad- 
emy of  Science.  To  the  same  institution  was  sent  another  speci- 
men, a  male,  that  was  put,  early  in  Jul}',  into  a  pond  of  one  or 
two  hundred  acres  in  Bucksport,  and  running  into  a  brook  in 
November,  was  taken  thence  after  ten  days.  This  was  the  finest 
specimen  seen,  a  strong,  stout-built  fish  thirty-four  inches  long  and 
weighing  eleven  and  a  half  pounds.  His  colors  were  unusually 
deep,  perhaps  in  consequence  of  the  deep  reddish  color  of  the 
water,  through  which  nothing  could  be  seen  at  the  depth  of  three 
feet.  — C.  G.  A. 

An  Ornithological  Blunder.  —  Having  submitted  the  case  of 
"Bonasa  Jobsii'*  {Jaycox;  "Cornell  Era,"  IV,  182)  to  an  orni- 
thologist, requesting  him  to  pass  upon  it,  we  are  favored  with  the 
following  reply:  —  "Newspaper  science  is  rarely  worth  serious 
attention,  but  as  the  'Era,*  a  publication  of  an  institution  of 
learning,  notices  a  supposed  new  species  of  bird  which,  it  appears, 
is  named  by  the  President  of  the  University,  although  described 
b}^  another  gentleman,  I  suppose  the  article  must  be  recognized, 
to  the  extent  at  least  of  blaming  it  for  introducing  a  new  syno-  \ 
nym  of  the  ruffed  grouse.  It  is  such  a  complete  fiasco,  and  at  the 
same  time  is  written  with  such  ingenuousness,  that  I  cannot  do 
what  you  ask  and  spare  the  writer's  feelings  too.  I  must  say  that 
not  one  of  the  '  striking  differences  *  that  Mr.  Jaycox  thinks  '  are 
siUiicient  to  characterize  a  new  species  and  perhaps  a  new  genus,' 
are  of  the  slightest  consequence.  Bonasa  umhellus  usually  has 
eighteen  tail  feathers,  but  is  also  found  with  sixteen,  as  well  as 
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twenty,  as  in  this  instance.  The  alleged  difference  in  proportions 
of  tarsus  and  middle  toe  is  within  the  ordinary  range  of  individual 
variation ;  while  the  points  of  color  adduced  may  be  matched  in 
almost  any  game  bag — indeed,  I  do  not  see  how  the  writer  ever  dis- 
covered them,  intent  as  he  says  he  was  on  the  edible  qualities  of 
the  bird,  to  which  he  had  better  have  confined  his  investigations. 
He  is  not  to  blame,  of  course,  for  knowing  nothing  of  ornithology, 
but  he  ought  not  to  have  rushed  into  print  on  the  subject,  when  any 
ornithologist  would  willingly  have  examined  his  specimen  for  him, 
and  kept  him  out  of  a  scrape.  If  you  think  this  bears  down  too  hard 
on  the  writer,  ease  it  up  a  little ;  but  I  really  think  that  Mr.  Jay- 
cox  will  in  the  course  of  time  thank  you  for  printing  it ;  I  remem- 
ber that  just  such  raps  did  some  of  my  early  lucubrations  good." 

Albinism  and  Melanism.  —  In  the  November  number  of  the 
Naturalist  is  an  article  on  a  "  Singular  Albino,"  an  "albino  bobo- 
link" {Dolichonyx  oryzivorus)  "illustrating  a  rare  and  curious 
condition,"  being  "of  a  uniform  pale  yellow,  exactly  like  a  ca- 
nary' bird." 

I  would  like  to  ask  the  writer  or  any  of  the  readers  of  the  Nat- 
LTtA.LiST  if  they  have  ever  seen  an  albino  bobolink  marked  other- 
wise. I  have  one  taken  in  this  vicinity  which  perfectly  answers 
to  the  description  given  above.  It  looks  precisely  like  a  yellow 
canary  with  the  exception  of  size  and  pointed  tail  feathers.  The 
remark  is  frequently  made  by  those  visiting  my  collection,  "what 
a  large  canary  that  is."  This  is  the  only  albino  bobolink  that  I 
have  seen,  and  it  may  be  unusually'  marked,  yet  the  description  in 
the  Naturalist  so  exactly  corresponds  to  the  one  in  my  cabinet, 
that  the  thought  occurs  to  me  that  this  perhaps  may  be  the  usual 
color  of  the  albino  of  this  species.  Although  all)ino  signifies  white, 
yet  there  may  be  various  shades  of  white.  I  find  this  statement 
verified  in  my  own  collection.  Before  me  is  an  albino  mink  (Pw- 
torius'^son) ^  muskrat  {Fiber  Zihethicus)^  two  wharf  rats  {Miis  de- 
cumanus)^  two  house  mice  {Mas  musculus)^  pure  white,  and  also 
an  albino  red  squirrel  {Sciiirus  Hudsonius)^  meadow  mouse  {Arvic- 
ola  riparius)^  blue-bird  {Sialia  sialis),  two  robins  {Tardus  migra- 
torius),  bam  swallow  {Ilirundo  horreomm)^  cliff  swallow*  (///r- 
undo  lunifrons)^  white,  but  not  pure  white.  They  are  more  of  a 
dingy  white.  In  the  bobolink  described  above,  it  might  be  called 
yellowish  white.     In  the  albino  the  eye  is  always  red. 
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Albinism  is  much  more  common  than  melanism — the  latter  is 
seldom  found.  In  my  collection  of  about  two  thousand  specimens 
of  birds  and  animals  (one  thousand  mounted)  there  is  but  one 
specimen  of  melanism,  a  black  woodchuck  (Arctomys  monax), — 
Wm.  Wood,  M.D.,  East  Windsor  Hill^  Conn. 

Dredgings  in  the  Gulf  of  St.  Lawrence. — Mr.  J.  F.  Whit- 
eaves  has  during  the  past  summer,  according  to  "Nature,"  dredged 
in  from  fift}'  to  two  hundred  and  fifty  fathoms  in  the  Gulf  of  St. 
Lawrence.  At  a  depth  of  one  hundred  and  sixty  and  two  hundred 
fathoms  a  number  of  sea  pens  {Pennatuloe)  were  dredged,  this  ge- 
nus not  having  previously  been  found  on  the  Atlantic  coast  of 
America.  A  Spatangus  also  occurred ;  and  the  following  shells, 
which  are  new  or  very  rare  on  this  side  of  the  Atlantic :  —  Pec- 
ten  Gronlandlcus  Chemn.  not  Sowb.,  Area  pectunculoides  Sacchi, 
Yoldia  lucida  Loven,  Y.  friyida  Torell,  Necera  arctica  Sars,  N. 
obesa  Loven,  Dentalium  abyssorum  Sars,  Siphonodentalium  vitreum 
Sars,  Eulima  stenostoma  Jeffreys,  Bela  Trevelyana^  Clirysodomus 
(Sipho)  Sarsii^  and  C,  Spitzbergensis,  the  latter  shell  occurring  in 
shoal  water. 

The  Origin  of  Insects. — At  a  meeting  of  the  Linneean  Society 
of  London  held  on  November  2d,  Sir  John  Lubbock,  Bart.,  F.R.S., 
read  a  paper  on  this  subject,  which  has  always  presented  one  of 
the  most  difficult  problems  to  the  Darwiuian  theory.  There  is 
great  difficulty  in  conceiving  by  what  process  of  natural  selection 
an  insect  with  a  suctorial  mouth  like  a  gnat  or  a  butterfly  could  be 
developed  from  a  powerful  raandibulate  type  like  the  Orthoptera, 
or  even  the  Neuroptera.  M.  Brauer  has  recently  suggested  that 
the  interesting  genus  Campodea  is,  of  all  known  existing  forms, 
that  which  most  nearly  resembles  the  parent  insect  stock,  from 
which  are  descended,  not  only  the  most  closely  allied  Collembola 
and  Thysanura,  but  all  the  other  great  orders  of  insects.  In  these 
insects  we  have  a  type  of  animal  closely  resembling  certain  larvae, 
which  occurs  in  both  the  mandibulate  and  suctorial  series  of  in- 
sects, and  which  possesses  a  mouth  neither  distinctly  mandibulate 
nor  distinctly  suctorial,  but  constituted  as  a  peculiar  type,  capable 
of  mocfification  in  either  direction  by  gradual  changes,  without  loss 
of  utility.  The  complete  metamorphosis  of  the  Lepidoptera,  Cole- 
optera  and  Diptera,  will  then  be  the  result  of  adaptive  changes 
brought  about  through  a  long  series  of  generations.  —  A.  W.  B. 
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Change  in  the  Habits  of  a  Bird. — The  New  Zealand  papers 
state  that  in  certain  districts  in  those  islands  the  sheep  are  being 
constantly  attacked  by  the  Kea  or  "mountain  parrot"  {Nestor 
notdbilis)^  belonging  to  the  family  of  Trichoglossina  or  Brush- 
tongued  parrots,  which  infests  the  neighborhood.  These  birds  are 
seen  sticking  to  a  sheep  and  pecking  at  it  producing  a  patch  of 
raw  flesh  on  the  loin  about  the  size  of  a  man's  hand,  from  which 
matter  continuall}'^  runs  down  the  side,  taking  the  wool  completely 
off  that  part  which  it  touches,  and  in  many  cases  causing  death. 
The  fact  is  of  interest,  as  affording  an  instance  of  entire  change 
of  habit  within  a  comparatively  recent  period.  The  Kea,  like 
other  birds  of  the  family  to  which  it  belongs,  was  originally  a 
fruit-eater,  or  occasionally  feeding  on  insects  concealed  in  the 
crevices  of  bark  and  rocks.  It  is  onl^'  since  the  colonization  of 
New  Zealand  by  Europeans  that  sheep  or  other  large  mammals 
have  been  introduced.  The  parrots  are  also  frequently  seen 
tearing  at  the  skins  of  sheep  which  have  been  hung  up  to  dry, 
and  they  were  probably  fii'st  tempted  by  these  when  their  natural 
food  ran  short  in  the  winter.-r  A.  "W.  B. 

Reproduction  of  Sturgeon. — The  following  observations  on  the 
sturgeon  of  the  Volga  by  Professor  Owsjannikow  and  others  are 
recorded  in  the  "Bulletin  of  the  Acclimatization  Society"  of  Paris. 
The  sterlet  {Acipenser  rxUhenus)^  the  smallest  of  the  Russian  stur- 
geons, spawns  in  the  Volga  early  in  May  on  rocky  bottoms,  the 
temperature  of  the  water  being  at  10°  R.  (=  54^®  F.).  The  eggs 
are  readily  fecundated  by  the  artificial  method.  After  they  have 
been  in  the  water  a  few  minutes  they  adhere  to  any  object  which 
they  touch.  The  development  of  the  embryo  can  be  observed  in 
progress  at  the  end  of  one  hour.  On  the  seventh  day  they  hatch. 
At  first  the  young  fish  are  0"*.007  (about  ^js  inch)  long.  At  the 
age  of  ten  weeks  they  are  nearly  two  inches  long.  They  feed  on 
larvie  of  insects,  taking  them  from  the  bottom.  Both  in  the  egg 
and  when  newly  hatched,  the  sterlet  has  been  taken  a  five  daj's' 
journey  from  the  Volga  to  Western  Russia,  and  in  1870  a  lot  of 
the  eggs  were  carried  to  England  to  stock  the  river  Leith.  This 
species  passes  its  whole  life  in  fresh  water.  The  other  species 
inhabiting  the  Baltic,  Acipenser  sturio,  A,  HusOy  A,  stellatus  and 
A.  Giildenstddtiiy  are  anadromous.  These  species  hybridize,  and 
freely,  and  from  this  circumstance  some  Russian  savants  have 
pronounced  them  only  varieties  instead  of  species.  —  C.  G.  A. 
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Pahtial  Development  of  Eggs  without  Fertilization. — 
Hensen  has  observed  that  the  eggs  of  rabbits,  unimpregnated  and 
within  closed  cysts,  developed  themselves  into  polynucleated  pro- 
toplasmatic masses  and  fibres.  Kupffer  also  noticed  that  in 
Ascidia  there  arises  in  the  egg  before  impregnation  a  peripheral 
layer  of  cells  which,  later  on,  after  impregnation,  becomes  the  ex- 
ternal covering  of  the  animal.  More  recently,  as  we  learn  from 
the  "  Quarterly  Journal  of  Microscopy",  CEllacher  has  observed  the 
remarkable  fact  that  even  in  warm  blooded  vertebrata  the  first  act 
of  embryonic  development,  namely,  segmentation,  may  take  place 
independently  of  impregnation. 

Flora  and  Fauna  of  the  Azores. — The  most  striking  fact 
brought  out  by  Godman's  ''^Natural  History  of  the  Azores,  or 
Western  Islands,"  is  the  wonderful  amount  of  similarity  between 
the  productions  of  these  remote  islands  and  those  of  Europe ; 
from  eighty  to  ninety  per  cent,  of  the  birds,  butterflies,  beetles 
and  plants  being  absolutely  identical  with  common  European 
species,  while  from  one  to  four  per  cent,  only  are  American. 
This  is  the  more  remarkable  when  we  turn  to  ph3'sical  maps  for 
information  and  find  that  both  the  oceanic  and  aerial  currents  are 
from  the  westward,  so  that  we  should  naturally  expect  the  Amer- 
ican element  of  the  fauna  and  flora  to  be  much  better  represented. 
The  difficulty,  however,  is  to  a  great  extent  cleared  up  by  Mr. 
Godman's  observation  that  the  Azores  lie  in  a  region  of  storms 
from  all  points  of  the  compass ;  and  that  every  3'ear  these  stonns 
bring  numbers  of  birds  from  Europe,  and  no  doubt  also  numbers 
of  insects,  although  these  are  not  so  easily  observed.  We  can 
thus  account  for  the  enormous  preponderance  of  European  species  ; 
and  this,  taken  in  conjunction  with  the  entire  absence  of  indi- 
genous Mammalia  and  Reptiles,  causes  our  author  to  reject  the 
theory  of  a  common  continental  extension  uniting  these  islands  to 
Europe  as  the  origin  of  their  fauna  and  flora.  Had  Ibis  been  so, 
and  taking  into  consideration  the  vast  time  implied  by  the  descent 
of  a  thousand  miles  of  country  to  the  depth  of  fifteen  thousand 
feet,  we  should  certainly  have  found  the  productions  of  the  Azores 
to  be  far  more  endemic  and  peculiar  than  tliose  of  Madeira  and 
the  Canaries,  instead  of  far  less  so. 

The  most  curious  and  difficult  problem  is  presented  by  the  ex- 
istence of  a  considerable  number  of  winirless  beetles  of  genera  pe- 
culiar to  the  Atlantic  islands  (Azores,  Madeira,  Canaries).     These 
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could  not  possibly,  in  their  present  condition,  have  been  trans- 
ported over  the  six  hundred  miles  of  ocean  that  now  intervene  be- 
tween these  groups.  Mr.  WoUaston  has,  however,  discovered  that 
beetles  have  a  tendency  to  become  apterous  in  these  islands ; 
many  which  are  winged  in  Europe,  or  belong  to  winged  genera, 
being  altogether  wingless  in  Madeira  and  the  Canaries.  Some  of 
these  wingless  species  differ  in  no  other  respect  from  their  Euro- 
pean allies,  so  that  we  may  be  sure  the  change  has  been  effected 
in  a  comparatively  limited  time  ;  and  the  fact  that  some  European 
species  possess  both  winged  and  wingless  individuals  shows  that 
the  character  is  an  unstable  one,  and  therefore  easily  abolished  or 
retained  as  one  or  the  other  state  becomes  advantageous  to  the 
species.  We  are  thus  at  liberty  to  suppose  that  these  wingless 
Atlantic  groups  are  the  descendants  of  very  remote  winged  an- 
cestors, who  were  among  the  earliest  immigrants  to  all  these 
islands ;  and  these  being  subjected  to  similar  conditions,  all  became 
apterous.  Another  strange  phenomenon  is  presented  by  the  Elas- 
true  dolosus^  a  beetle  of  the  family  Elateridse  which  belongs  to  a 
genus  peculiar  to  Madagascar.  A  single  plant,  Myrsine  Africana^ 
a  native  of  tropical  Africa  and  the  Cape  of  Good  Hope,  is  found 
in  no  other  group  but  the  Azores  where  it  seems  to  be  common. 
As  another  beetle  of  the  same  family  (Elateridae)  is  allied  to  a 
Brazilian  species  and  is  therefore  probably  the  descendant  of  an 
ancestor  who  came  over  in  a  floating  log,  we  are  led  to  speculate 
ou  the  possibility  of  this  auomalous  Madagascar  beetle  and  S. 
African  plant  having  been  introduced  by  a  similar  process ;  since 
the  currents  round  the  southern  extremity  of  Africa  partially 
merge  into  the  great  equatorial  current  of  the  Atlantic  which  gives 
rise  to  the  Gulf  Stream,  and  this  undoubtedly  reaches  the  Azores. 
Mr.  Godman  had  previously  visited  the  Galapagos  Islands,  which 
are  only  half  as  far  from  South  Atnerica  as  the  Azores  are  from 
Europe,  yet  they  contain  hardly  any  identical  species  of  birds, 
plants  or  insects.  This  is  well  explained  by  the^  fact  that  these 
islands  are  situated  in  a  region  of  calms  instead  of  one  of  storms  ; 
and  chance  introductions  being  therefore  a  far  rarer  occurrence, 
the  early  immigrants  have  all  become  modified,  and  have  so 
stocked  the  country  with  their  peculiar  and  well  adapted  forms 
that  new  comers  (if  any  do  come)  have  little  chance  of  establish- 
ing themselves.  —  Alfred  R.  Wallace,^  in  the  Academy. 
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Circulation  in  Insects. —  Mr.  H.  N.  Moseley  finds  the  circu- 
lation of  insects  to  be  observed  most  advantageously  in  the  wings 
of  Blatta  orientalis.  The  details  and  results  of  his  methods  of 
obsei-vation  are  given  in  the  "  Quarterly  Journal  of  Microscop- 
ical Science."  When  B,  orientalis  casts  its  skin  it  emerges  quite 
soft  and  milk-white :  at  which  time  light  may  be  thrown  through 
the  body,  and  the  action  of  the  heart  and  valves  studied  to 
advantage.  The  circulatory  system  of  insects  is  injected  with 
difficulty  from  the  heart:  a  more  certain  result  is  obtained  by 
cutting  off  half  of  one  wing  and  injecting,  through  the  cut  edges, 
either  the  removed  portion  of  the  wing,  or  the  remaining  portion 
and  through  it  the  heart.  Indigo-carmine,  or  Berlin  blue  solution, 
is  preferred  as  the  injecting  fluid.  Mr.  Moseley  places  the  fluid 
in  a  short  india-rubber  tube  closed  at  one  end  and  furnished  with 
a  canula  at  the  other,  and  forces  it  into  the  insect's  veins  by  pres- 
sure of  the  finger  upon  the  tube ;  a  procedure  which  would  seem 
to  be  applicable  to  many  other  cases.  —  R.  H.  W. 

GEOLOGY. 

The  Chantauqua  Mastodon. — The  remains  of  a  skeleton,  be- 
longing to  the  extinct  species  of  animal.  Mastodon  giganteus, 
were  discovered  the  twenty-fifth  of  August,  1871,  in  the  vicinity 
of  Jamestown,  N.  Y.  These  remains  were  found  imbedded  four 
feet  below  the  surface,  in  soil  composed  of  peat  and  marl,  and 
deposited  in  tlie  Post-tertiary  period ;  and  were  located  in  a 
swamp,  two  acres  in  extent,  situated  upon  a  farm  now  owned  by 
J.  E.  Hoyt,  formerly  known  as  the  Reynolds  place,  about  one 
mile  north  of  the  village  of  Jamestown.  This  small  swamp,  fed 
by  springs,  had  been  drained  five  years  ago,  and  last  August 
workmen  were  excavating  the  muck,  scattering  it  upon  a  four-acre 
field,  when  they  finally  came  to  the  tusks  estimated  to  be  twelve 
feet  in  length  before  they  were  much  disturbed  or  broken.  They 
found  also,  in  proximity  to  the  visceral  cavity  of  the  larger  skel- 
eton, a  mass  of  undigested  food,  some  eight  or  nine  bushels  in 
quantity,  and  consisting  of  slightly  decayed  twigs,  of  two  or  three 
inches  in  length,  identified  as  cone-bearing  species,  similar  to  our 
pines  and  firs,  and  remarkably  preserved. 

At  the  time  of  my  visit,  upon  the  16th  of  September,  the  re- 
mains were  deposited  mainly  in  the  cabinet  of  the  "  Union  School 
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and  College  Institute."  I  also  found  a  portion  of  the  bones,  par- 
ticularly those  of  the  smaller  animal,  at  the  residence  of  Prof.  S. 
G.  Love,  to  whom  I  am  much  indebted  for  information  bearing 
upon  the  subject. 

The  left  side  of  the  lower  jaw,  preserved  almost  entire,  was 
two  feet  in  length;  and  the  size  of  cranium,  from  sections  ob- 
served, was  some  three  and  a  half  feet  in  length.  The  depth  of  the 
jaw  bone  was  seven  and  a  half  inches  ;  its  width  six  inches.  There 
were  two  fragments  of  one  tusk ;  the  point,  three  feet  and  seven 
inches  in  length,  six  inches  in  width,  with  marked  depressions 
upon  one  side  of  surface  ;  the  other  fragment,  two  feet  five  inches 
in  length,  seven  and  a  half  inches  in  diameter  and  much  decayed  ; 
an  intermediate  section  and  the  one  adjoining  the  cranium  were 
gone.  There  were  six  teeth ;  larger  ones  seven  and  a  half  inches 
in  length,  weight  five  and  a  half  pounds,  with  mammillated  emi- 
nences (distinguishing  the  species),  of  about  two  inches  in  eleva- 
tion. The  enamel  was  well  preserved.  Sections  of  scapular  were 
thirteen  inches  long,  seven  inches  wide  ;  fragments  of  ribs,  twelve 
to  eighteen  inches  in  length.  A  section  of  the  ribs,  as  first 
found,  was  five  feet  in  length.  Head  of  femur  bone  was  also 
here. —  I  should  judge  the  height  of  the  larger  skeleton  to  be  fif- 
teen feet,  its  length  seventeen  or  eighteen  feet. 

The  smaller  skeleton  (found  at  a  short  distance  from  the  larger 
one),  was  probably  seven  feet  in  height ;  tusks  four  feet  long,  four 
inches  wide ;  teeth  three  and  half  inches  in  length ;  sections  of 
jaw  and  rib  bones  were  also  found. — T.  A.  Cheney,  Leon,  N,  F., 
Nov.  13,  1871. 

A  New  Fossil  Butterfly. —  Mr.  S.  H.  Scudder  has  discovered 
a  new  species  (and  genus)  of  butterfly  from  Aix  which  is  con- 
tained in  the  museum  at  Marseilles.  He  calls  it  Satyrites  Eeyne- 
sii,  after  the  direction  of  the  museum.  The  specimen  consists 
mainly  of  the  two  forewings,  the  venation  of  which  can  be  made 
out  very  satisfactorily.  It  is  of  the  form,  and  has  the  general  ap- 
pearance, of  Portlandia,  though  nearest  to  the  East  Indian  Debis. 
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Flathead  Indians. — I  will  give  you  now  a  short  outline  of  the 
religious  traditions  of  the  Flatheads,  comprising  also  their  notions 
about  the  globe,  etc. 
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The  earth,  according  to  them,  is  not  spheroidal  but  flat,  and 
surrounded  with  water  on  all  sides,  like  an  island,  and  heaven  or 
sky  is  nothing  else  than  a  huge  hollow  mountain,  covering  the 
earth,  as  the  covering  of  a  kettle.  Before  the  creation,  Skbmelten 
(obsolete  word,  maaning  mother,  and  which  was  substituted  by 
the  word  Skoi)^  a  woman  very  powerful,  and  who  took  existence 
by  herself,  begot  a  son  without  assistance  of  man,  and  this 
son  undertook  to  create  heaven,  and  earth,  and  man :  and  for  his 
dwelling  he  chose  the  summit  of  the  covering,  namely,  heaven, 
whence  he  took  the  name  of  Amotkan^  which  means.  He  who  sits 
on  the  tops  of  the  mountains;  while  Sk6inelten,  his  mother,  re- 
mained above  on  another  land  beyond  the  waters ;  for  besides  our 
earth,  they  thought  that  Amotkan  created  other  worlds,  under, 
above  and  around  us. 

This  Amotkan  was  then  considered  as  their  invisible  God,  who 
has  also  many  sons,  though  no  wife ;  and  when  the  Indians  saw 
the  whites  for  the  first  time,  they  considered  them  to  be  the  natu- 
ral sons  of  Amotkan^  and  consequently  immortal,  until  they  saw 
one  of  them  killed  by  the  Blackfeet. 

The  first  generation  of  mankind  became  very  wicked,  and  turned 
a  deaf  ear  to  the  admonitions  of  Amotkan^  who,  in  his  wrath, 
drowned  them  all  in  a  general  inundation.  Aniotkan  undertook  a 
second  creation  of  a  race  of  people,  twice  as  tall  as  the  first  ones ; 
but  proving  worse  than  the  first,  they  were  all  destroyed  by  fire 
which  came  from  heaven.  The  third  generation  being  as  bad  as 
the  first  and  second,  was  destroyed  by  Amotkani  through  a  general 
pestilence.  The  fourth  generation  would  all  have  been  annihilated 
on  account  of  their  crimes,  had  not  mother  Skhmelten  interceded 
with  her  son  in  behalf  of  mankind.  The  wrath  of  Amotkan  was 
appeased  by  the  prayers  of  his  mother,  and  he  promised  never  to 
destroy  his  creations  again.  But  until  that  time  the  world  was  in 
perfect  darkness,  there  being  no  sun  ;  and  the  people  being  per- 
suaded that  the  darkness  was  the  cause  of  their  wickedness,  they 
held  a  general  council  for  the  purpose  of  enlightening  the  world  ; 
but  as  every  one  refused,  Sinchlep  (a  small  prairie-wolf),  being 
the  smartest  of  all  the  animals,  undertook  and  succeeded  in  light- 
ing the  world  very  little  less  than  the  actual  sun,  and  the  people 
were  verj^  glad.  But  the  animals  of  those  times  had  the  power 
of  speaking,  no  less  than  the  people,  and  Sinchlep,  being  veiy 
cunning,  interfei'ed  too  much  in  their  secret  business,  and  in  pass- 
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ing  by  during  the  day  published  the  actions  which  the  people  per- 
formed in  secret ;  wherefore,  in  anger,  the  people  took  SincJdep  by 
the  tail,  which  at  that  time  was  very  long,  and  fastening  him  to  the 
ground,  prevented  his  being  seen  any  more.  The  crow  then  of- 
fered himself  in  place  of  SinchVep^  but,  being  naturally  so  very 
black,  gave  little  light,  and,  unable  to  endure  the  ridicule  of  the 
people,  he  retired  with  shame. 

Finally  Ambtkan  sent  one  of  his  sons,  called  Spakantj  to  en- 
lighten the  world.  Before  doing  so,  Spakani  wished  to  marry 
with  a  woman  of  the  earth.  In  coming  down  from  heaven,  he 
landed  first  in  the  camp  of  the  Flatheads ;  but  the  people  seeing 
him,  though  very  handsome,  but  so  different  from  themselves, 
refused  him  admittance  to  their  lodges.  Spakani^  very  much  dis- 
pleased, left  the  place,  and  seeing  near  the  village  a  small  cottage, 
inhabited  by  a  family  of  frogs,  he  went  in,  complained  of  the  peo- 
ple, and  showed  his  desire  to  marry  one  of  the  frogs.  There  was 
one,  very  large  and  fat,  and  thought  herself  very  happy  to  become 
the  wife  of  the  son  of  Amotkan^  and  with  one  jump  she  became 
one  flesh  or  incarnated  with  the  cheek  of  Spakani^  and  thus  matri- 
mony was  celebrated  or  consummated.  The  people,  on  seeing  the 
cheek  of  Spakani  so  disflgured,  and  enraged  at  the  presumption 
of  Mistress  Frog,  tried  with  sticks  to  kill  her,  until  the  frog,  very 
much  ashamed,  prayed  her  husband  to  leave  the  earth ;  and  since 
he  had  come  to  make  himself  sun,  to  go  up  immediately,  which  he 
did ;  but  to  revenge  himself  for  the  contempt  of  the  people,  he 
does  not  allow  them  to  see  him  clearly  during  the  day,  when 
he  covers  himself  with  a  shining  robe,  and  at  the  approach  of 
night,  he  deposits  his  robe,  crosses  the  waters  under  the  earth,  and 
then  only  shows  himself  as  he  is,  with  his  wife  frog  on  his  cheek. 

For  these  Indians,  the  sun  and  moon  are  one  and  the  same 
thing  ;  and  this  notion  accounts  for  the  reason  why  they  have  but 
one  and  the  same  word  to  express  both  sun  and  moon,  namely, 
spakani;  and  so  also  the  spots  in  the  moon  are  nothing  else  than 
a  frog. 

Having  heard  this  story,  I  asked  them  (there  were  several  chiefs 
among  those  present)  whether  they  really  believed  the  fable  ;  and 
they  answered  that  they  did,  not  knowing  better;  then  I  asked 
them  what  they  thought  when  they  saw  the  sun  and  moon  at  the 
same  time  during  the  day.  They  all  started,  looked  at  one  another 
in  surprise,  looked  up,  as  though  searching  the  sun  and  moon,  then 
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joined  in  a  general  laugh,  and  covered  their  faces  as  if  ashamed  ; 
and  one  of  them,  looking  at  me  with  only  one  eye  across  his  fin- 
gers, said,  "Well,  we  were  all  beasts,  and  like  enough  not  one  of 
us  has  ever  observed  and  remarked  what  you  saj'  now."  Since 
that  time  it  was  agreed  to  call  the  moon  by  the  name  of  spaJcam 
skukuez,  meaning  the  sun  of  the  nigJU. 

As  to  the  immortality  of  the  soul,  the  end  of  the  w^orld,  the 
recompense  or  punishment  after  death,  they  have  the  tradition  that 
man  in  dying,  dies  only  half — that  is,  the  body;  the  other  half 
(which  they  anciently  did  not  know  how  to  designate,  but  which 
afterward  their  ancestors  called  Singapens)  does  not  die,  but  the 
singapens  of  the  good  ones  go  to  stay  with  Amotkan ;  though 
without  knowing  to  what  particulai'  bliss,  and  tlie  Singapens  of 
the  wicked  go  to  another  place,  not  determined,  having  no  other 
punishment  than  to  be  deprived  of  the  company  of  Amotkan.  For 
wicked  they  intend  liars  and  thieves,  as  they  consider  lying  and 
theft,  if  not  the  exclusive,  at  least  the  greatest  sins.  Moreover, 
they  said  that  the  earth  and  the  people  have  one  day  to  come  to 
an  end,  and  that  after  this  last  day  all  the  dead  shall  come  to  light 
again,  and  shall  be  placed  in  another  land,  better  than  the  present, 
and  that  after  such  epoch  the  people  shall  die  no  more. 

Notwithstanding  the  power  and  nobility  of  Amotkan  and  Sko- 
melten,  these  were  not  the  deities  which  the  Flatheads  worshipped, 
but  Spakani,  the  sun.  After  him  came  as  geniuses  the  animals  of 
every  kind,  the  beaver,  the  crow,  the  deer,  etc.  But  SincJdep^  the 
prairie-wolf,  was  regarded  the  most  powerful  and  favorable  to 
mankind.  To  show  the  power  and  favor  of  Sinchlep^  their  ances- 
tors reported  that  there  was  a  time  when  a  large  portion  of  the 
earth  was  inhabited  by  a  set  of  giants,  terrible  men,  who  killed 
every  one  they  met  with,  for  which  they  were  called  Natliskeliguteny 
which  in  ancient  language  nieans  "killers  of  men  ;"  that  SincJdep. 
in  pity  for  the  smaller  people,  went  through  all  the  earth,  killed 
every  giant,  and  converted  them  all  into  large  stones ;  and  even 
of  late,  when  the  Flatheads  in  crossing  the  mountains  saw  a 
basaltic  stone  standing  upright,  they  said  to  one  another,  "  Keep 
aside,  there  is  a  Natliskeliguten  killed  by  SincJdep;**  and  every 
large  piece  of  silex  they  saw,  was  for  them  a  fragment  of  an  arrow 
of  the  "killers  of  men."  As  it  oftentimes  happens  that  one  or 
more  of  these  prairie-wolves  come  at  night  to  howl  near  the  vil- 
age,  there  are  still  many,  particularly  the  old  women,  who  believe 
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that  SinoJilep's  howling  foretells  the  arrival  by  the  next  day  of 
somebody,  either  friend  or  foe,  provided  he  only  howls  three  times. 

The  worship  which  our  Indians  rendered  to  the  sun,  consisted  in 
raising  up  towards  the  sun  a  morsel  of  meat  or  roots  before  eating 
them,  and  saying,  "  Sun,  have  pity  of  us,  that  animals  and  fruits 
may  grow  abundantly."  In  their  particular  distresses  each  one 
prayed  to  whatever  first  met  his  eyes,  whether  a  tree  or  a  stone. 

In  worshipping  the  sun,  our  Indians  were  not  as  fervent  as  the 
Blackfeet  are  even  now  ;  who,  not  satisfied  with  oflfering  a  parcel 
of  their  food,  very  often  cut  off  large  pieces  of  flesh  from  their 
bodies  and  offer  them  to  their  Natbsa  (tl^  sun),  particularly  when 
they  go  to  war.  I  asked  an  old  man,  well  nigh  a  hundred  years  of 
age,  if  he  prayed  when  he  was  young,  and  how  he  prayed.  '^Oh  ! 
yes,"  he  answered,  "every  morning  my  mother  took  me  into  the 
woods,  and  having  found  a  dry  pine-tree,  broken  and  rotten  from 
old  age,  she  told  me,  'My  son,  go  and  rub  yourself  against  that 
tree,  and  pray.'  And  so  I  did,  saying,  'O  m}^  good  tree!  have 
pity  of  me,  and  let  me  live  as  long  as  you  have  lived  ;'  and  I  re- 
peated always  the  same  prayer ;  my  mother  did  the  same  at  another 
tree  not  far  from  mine,  until  our  sore  shoulders  compelled  us  to 
put  an  end  to  our  prayers." 

Generally  the  prayers  of  our  Indians  consisted  in  asking  to  live 
a  long  time,  to  kill  plenty  of  animals  and  enemies,  and  to  steal 
the  greatest  number  of  horses  possible ;  and  this  was  the  only 
instance  when  to  steal  was  not  a  fault,  but  a  great  merit  and  bra- 
very, since  no  man  could  ever  hope  to  become  a  chief  unless  he 
had  killed  at  least  seven  Blackfeet,  and  stolen  twelve  horses. 

As  it  happens  rather  often  that  both  people  and  animals  are 
killed  by  lightning,  so  they  regarded  it  as  an  evil  genius  ;  and  the 
rainbow  was  for  them  nothing  else  than  the  same  lightning  looking 
down  for  prey  amongst  the  people ;  they  believed  that  the  only 
means  to  avoid  being  killed,  was  to  move  off  immediately  and  to 
go  and  encamp  at  some  miles'  distance. 

Note. — The  above  is  from  a  letter  of  Father  Mengarini  to  Geo. 
Gibbs,  Esq. ;  though  written  some  years  ago,  it  is  published  for 
the  first  time  in  the  "Journal  of  the  Anthropological  Institute  of 
New  York,"  Vol.  i,  p.  81,  1871. 

Mr.  Gibbs  states  that  the  frog-wife  story  exists  in  a  modified 
form  among  the  Nisquallies  and  other  tribes  also,  as  does  much  of 
the  remaining  mythology  of  the  Rocky  Mountains  Flatheads.  It 
is  noticeable  that  the  Mexicans,  according  to  Garva,  quoted  by 


Digitized  by 


Google 


184  MICROSCOPY. 

Gallatin  ("Trans.  Am.  Ethn.  Soc,"  vol.  i,  p.  97),  believed  in  the 
destruction  of  the  world  four  times  by  various  causes,  on  each 
occasion  of  which  the  sun  also  perished,  so  that  the  present  is  the 
fifth  sun. 

MICROSCOPY. 

Gases  and  Vapors  in  Micro-chemistry.  —  Mr.  E.  Ray  Lan- 
kester  describes  in  the  ''Quarterly  Journal  of  Microscopical  Sci- 
ence" his  gas-chamber,  M'hich  is  a  modification  of  the  one  used  by 
Schweigger-Seidel.  A  watch-glass-shaped  piece  of  glass  has  its 
edges  ground  and  cemented  to  a  flat  plate  of  glass.  The  top  of 
the  dome  thus  formed  is  ground  away  so  as  to  make  a  large  open- 
ing into  its  cavity,  and  closed  by  a  thin  cover  glass  which  bears 
the  object  to  be  examined  upon  its  under  surface  and  therefore 
inside  of  the  cavity  of  the  dome.  This  covering  glass  is  held  in 
position,  and  the  joint  rendered  air-tight,  by  means  of  oil.  Into 
the  top  and  sides  of  the  dome  are  inserted  glass  tubes,  three  in 
number,  through  which  re-agents,  in  the  form  of  gas  or  vapor,  are 
introduced  into  the  dome  by  means  of  suction  or  of  pressure.  To 
prevent  too  rapid  drying  of  the  object,  as  a  drop  of  blood,  the  gas 
may  in  some  cases  be  previously  passed  through  warm  water  in  a 
Wolff's  bottle.  Heat  may  be  applied  by  introducing  one  end  of 
a  stout  copper  wire  through  one  of  the  tubes,  and  heating  the  end 
which  remains  outside,  or  by  similarly  introducing  a  platinum  wire 
connected  with  the  poles  of  a  galvanic  battery.  In  this  manner 
liquids  may  be  vaporized  inside  of  the  dome,  if  desired. 

Among  the  re-agents  thus  used  are  water,  hydrochloric  acid  gas, 
carbonic  acid  gas,  acetic  and  osmic  acids,  nitrogen  tetroxide,  hy- 
drogen sulphide,  chlorine,. iodine,  bromine,  ammonia,  alcohol,  ether, 
chloroform,  carbon  bisulphide  and  carbolic  acid. 

The  advantages  claimed  for  gaseous  re-agents  are,  that  some  can 
be  used  in  no  other  state,  that  they  are  applied  without  a  deluging 
stream  which  might  displace  the  particles  under  observation,  that 
the  action  of  diluents  (as  water  or  alcohol)  is  avoided,  and  that 
minute  traces  of  the  i*e-agent  may  be  introduced,  increased,  stopped 
or  counteracted  with  gi^eat  facility.  The  author  believes  that  in 
chemical  histology  all  re-agents  should  be  applied  in  the  gaseous 
form,  though  not  exclusively  so,  if  possible. 

MiCROPHOTOGRAPHY. — A  good  popular  article  on  this  subject  is 
published  by  Mr.  Charles   Stodder  in  the  "Boston  Journal  of 
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Chemistry."  The  history  and  advantages  of  microscopical  pho- 
tography are  well  given,  though  no  reference  is  made  to  the  cor- 
responding disadvantages,  such  as  the  unequal  applicability  of  the 
process  to  objects  of  different  colors,  and  the  necessity  of  repre- 
senting a  single  focal  plane  or  section  of  the  object,  while  the  dif- 
ferent varieties  of  delineation  by  hand-work  enable  the  artist,  if 
sufficiently  expert  to  know  what  he  sees,  and  sufficiently  candid  to 
draw  what  he  sees  and  not  what  he  thinks  he  ought  to  see,  to  re- 
construct to  some  extent  the  object  and  represent  at  a  single  view 
the  knowledge  gained  by  many  slight  changes  of  focus.  Unfortu- 
nately for  their  value  as  tests  in  this  case,  the  so-called  test-objects 
seem  to  be  particularly  suitable  for  photogiaphic  illustration.  Of 
the  Woodward  photographs  familiar  to  the  writer,  those  of  the 
test-objects  are  (probably  necessarily)  more  faultless  than  those 
of  the  tissues,  and  are  therefore  tests  of  the  corrections  of  the 
objectives  and  of  the  perfection  of  the  illumination  rather  than  of 
the  general  applicability  of  the  photographic  process.  Of  this 
latter  question,  but  little  understood  as  yet,  the  researches  of  Dr. 
AVoodward  and  others  give  promise  of  an  early  solution. 

Mr,  Stodder  applies  the  name  of  microphotograph  to  the  en- 
larged photographic  representation  of  a  microscopic  object,  such 
as  the  well-known  productions  of  Dr.  Woodward  and  of  Dr.  Mad- 
dox,  although,  since  that  name  was  previously  appropriated  to  the 
reduced  photographs  for  microscopical  inspection  taken  from  large 
objects,  some  microscopists  have  recently  preferred,  for  the  sake 
of  distinction,  to  designate  the  enlarged  photographs  of  small 
objects  by  the  name  of  photomicrogiaphs. 

Curious  Varieties  of  the  Liber.  —  "  The  Lace  Bark  of  Ja- 
maica {Lagelta  lintearia)^  is  composed  of  a  series  of  concen- 
tric layers  of  very  fine  and  strong  fibres,  which,  by  crossing  and 
interlacing  each  other,  fonn  a  complete  network,  the  beauties  of 
which  are  quite  hidden  till  the  bark  is  beaten  out,  and  the  fibres 
partially  separated  by  carefully  pulling  them  in  a  lateral  direction, 
when  a  piece  of  vegetable  lace  a  yard  or  more  in  width,  will 
be  produced.  This  natural  lace  is  used  in  Jamaica  for  making 
hats,  caps,  collars,  frills,  etc The  bark  of  the  Paper  Mul- 
berry of  the  South  Sea  Islands  is  another  of  the  fibrous  kinds ;  it 
is  very  strong  and  tough,  and  is  used  in  the  Pacific  Islands  for 
making  what  is  called  tapa  cloth,  which  serves  the  natives  for 
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various  articles  of  clothing.  Another  remarkable  fibrous  bark  is 
the  Antiaris  saccidora^  called  the  Sack  Tree  in  Western  India  and 
Ceylon.  The  bark  of  this  tree  is  used  for  making  sacs,  hence  its 
common  name.  A  trunk  is  selected  of  the  requisite  diameter,  and 
a  piece  is  cut  off,  of  the  required  length ;  the  bark  is  then  soaked 
and  beaten,  loosened  from  the  wood,  and  turned  back  or  inside 
out ;  if  it  is  entirely  stripped  off,  it  requires  simply  to  be  sewn  up 
at  one  end,  but  it  is  usual  to  leave  a  small  piece  of  the  wood  to 
fonn  the  bottom.  The  bark  is  toughly  fibrous  in  the  Stringy 
Bark  Tree  {Eticalyptus  gigantea)  of  Tasmania :  while  in  the  Iron 
Bark  it  is  tough  and  might  be  taken  for  a  close-grained  wood. 
The  ashes  of  the  bark  of  the  Pottery  Tree  of  Para,  whose  cells 
are  shown  by  the  microscope  to  be  silicated,  is  mixed  with  clay  by 
the  Indians,  and  made  into  a  kind  of  earthenware  which  is  very 
useful  and  durable." —  Mr.  Jackson,  of  the  Kew  Museum,  From 
the  Monthly  Microscopical  Journal , 

Lepidopterous  Scales. —  Chevalier  Iluyttens  de  Cerbecq  of 
Brussels,  after  careful  stud}'  of  the  scales  of  butterflies  and  moths, 
with  immersion  objectives  and  transparent  illumination  of  high 
powers  by  the  paraboloid,  is  satisfied  of  the  beaded  structure  of 
the  scales  of  most  insects,  if  not  of  all. 

Dr.  John  Anthony  describes  the  markings  on  the  ribs  of  the 
"  battledore  "  butterfiy-scales  as  consisting  of  heads  or  knobs  ele- 
vated on  stalks.  In  his  plates  in  the  "Monthly  Micoscropical 
Journal "  they  stand  up  like  door-knobs  or  like  the  glandular  hairs 
on  some  plants.  He  uses  light  reflected  from  a  rectangular  prism 
carefully  centred,  and  limited  by  the  diaphragm ;  and  as  the 
appearances  are  well  seen  with  objectives  as  low  as  one-fifth  inch, 
he  judges  that  they  will  be  readily  seen  by  other  observers. 

Grinding  Diamond  Points. —  Mr.  F.  H.  Wenham,  with  his  ac- 
customed liberality  which  the  world  will  not  soon  forget,  publishes 
in  the  "  Monthly  Microscopical  Journal "  the  method  by  which  a 
fragment  of  diamond  may  be  turned  in  a  lathe  to  a  point  as  fine 
as  a  needle.  These  points  are  easily  prepared,  and  are  the  right 
thing  for  glass  ruling,  being  used  in  Peter's  writing  machine,  and 
probably  by  Nobert.  A  splinter  of  diamond  is  mounted  on  the 
end  of  a  wfrc,  chucked  in  a  bow-lathe,  and  turned  against  another 
splinter  similarly  mounted.  The  importance  of  this  suggestion 
may  be  inferred  from  the  fact  that  Mr.  Stanistreet,  whose  machine 
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was  calculated  to  rule  lines  to  the  jinrVzrTj  ^^  ^^  i'^ch  could  not 
procure  any  diamond  fine  enough  to  rule  more  than  about  five 
thousand  to  the  inch. 

ViTALmr  AS  Affected  by  Temperature. —  Mr.  Grace  Calvert 
found  that  300°  and  sometimes  400°  Fahr.  are  sometimes  re- 
quired to  destroy  living  germs ;  also  that  animalcules  could  live 
for  hours  at  seventeen  degrees  below  the  freezing  point  of  water. 

Microscopical  Manipulations. —  Mr.  Stanistreet  justlj^  judges 
that  other  amateurs  will  be  encouraged  by  learning  that  the  ma- 
chinery for  ruling  his  already  famous  lines  was  entirely  constructed 
by  himself,  untaught  and  unassisted,  while  confined  to  the  house 
by  illness. 

Fibres  of  Flax  and  Hemp. —  Mr.  Suffolk  states  that  a  com- 
mittee, on  which  he  was  appointed  by  the  Queckett  Club,  under- 
took the  study  of  these  fibres  with  reference  to  their  discrimination 
with  the  microscope  in  mixed  fabrics  ;  but  abandoned  the  work  on 
finding  the  fibres  too  much  alike  to  be  distinguished. 

Darwinism  and  Histology. — Dr.  Lionel  Beale,  in  his  address 
to  the  Queckett  club,  counsels  a  careful  comparative  study  of  the 
tissues  of  man  and  the  apes,  in  order  to  verify,  if  possible,  the 
correspondence  which  has  been  asserted  but  not  proved  to  exist 
between  them. 

Staining  and  Cutting  Leaves. —  Dr.  R.  Braithwaite,  in  his 
elaborate  study  of  the  bog-mosses,  stains  leaves  by  immersion 
from  two  to  twenty-four  hours  in  iodine  and  sulphuric  acid  or 
a  solution  of  biniodide  of  zinc,  preferably  the  latter.  Transverse 
sections  he  obtained  by  soaking  the  leaves  in  thick  mucilage  of 
gum  arable,  and,  when  partially  dried,  enclosing  between  pieces 
of  elder  pith  and  slicing  into  water. 

Alternation  of  Generations  in  Fungi. — Mr.  M.  C.  Cooke 
reviews,  in  "Nature,"  the  experiments  of  Oersted  and  of  De  Bary 
on  this  subject.  Most  Uredines  have  two  forms  of  fruit,  but  it  is 
exceedingly  diflScult  to  prove  an  alternation  of  generations  in  any 
case.  When  the  spores  of  fungi  are  sewn  upon  a  plant,  or  intro- 
duced by  inoculation,  it  is  nearly  impossible  to  prove  that  other 
fbngi  subsequently  appearing  on  the  same  plant  owe  their  pres- 
ence there  to  the  spores  intentionally  sewn  or  inoculated. 
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Preservation  of  Fresh-water  Polyzoa. —  Mr.  Stewart  ex- 
plained to  the  South  London  Microscopical  and  Natural  History 
Club  that  he  had  succeeded  in  killing  polyzoa  with  the  tentacles 
expanded  by  adding  a  few  drops  of  the  best  French  brandy  to 
the  water  they  were  living  in.  They  were  overcome  by  the  liquor, 
without  drawing  in  their  plumes. 

Crystallization  of  Metals  by  Electricity. —  This  has  been 
studied  under  the  Microscope  by  Philip  Braham,  Esq.  His  appa- 
ratus is  described  in  the  ''  Monthly  Microscopical  Journal,"  for 
Dec.  1871. 

Conjugation  in  Rhizopods. —  J.  G.  Tatem,  Esq.  has  observed 
what  seems  to  be  an  instance  of  this  hitherto  unnoticed,  though 
not  unsuspected,  process  in  the  case  of  a  common  Amoeba. 

Photographing  by  Black-ground  Illumination. — Dr.  Wood- 
ward has  obtained  good  high-powxr  photographs  (x  1000)  of  ob- 
jects illuminated  by  Mr.  Wenham's  truncated  lens. 

Cleaning  Diatoms. —  Dr.  Maddox  cleans  and  bleaches  dia- 
toms by  immersion  in  a  solution  of  chlorate  of  potash  and  hy- 
drochloric acid. 

Microscopical  Structure  of  the  Wax  or  Bloom  op  Plants. 
—  An  interesting  study  of  this  familiar  substance  occurring  on 
leaves  and  fruits,  by  Prof.  De  Bary,  is  given  in  the  ''Botanical  Zei- 
tung,"  with  some  thirty  beautiful  illustrations.  The  wax  does 
not  appear  to  be  a  simple  coating  over  the  surface,  as  though  it 
might  have  been  laid  on  liquid  with  a  brush,  forming  a  continu- 
ous layer.  It  is  seen  to  be  rather  a  dense  forest  of  minute  hairs 
of  wax ;  each  one  sitting  with  one  end  upon  the  epidermis  and  the 
other  either  rising  up  straight  or  rolled  and  curled  among  its 
neighbors.  This  matting  of  waxen  hairs  often  becomes  so  dense 
that  when  examined  from  the  surface  it  presents  to  the  micro- 
scope the  appearance  of  a  continuous  layer,  while  a  carefully  made 
section  of  the  leaf,  or  skin  of  the  fruit,  shows  its  true  structure. 
The  question  from  what  part  of  the  epidermis  or  subepidermal 
tissue  does  the  wax  come,  is  most  beautifully  and  clearly  an- 
swered. He  says  that  in  the  cell-contents  there  cannot  be  discov- 
ered the  slightest  trace  of  wax,  and  the  statement  that  the  chlo- 
rophyll is  partly  made  of  wax  is  totally  erroneous.     The  locality 
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in  which  it  can  be  first  detected  is  the  cuticle  and  the  cuticular- 
ized  elements  of  the  epidermis  cells. — T.  D.  B. 

NOTES. 

Prof.  Agassiz  read  a  notice  of  the  life  and  character  of  Dr. 
E.  Holbrook  of  Charleston,  S.  C,  before  the  Natural  History 
Society  of  Boston,  Oct.  18,  1871.     He  remarked  that:  — 

"The  death  of  Dr.  Holbrook  has  been  deeply  felt  by  a  very 
large  circle  of  friends,  and  by  those  who  are  acquainted  with  the 
history  of  science  during  the  last  fifty  years.  But  highly  as  he 
was  appreciated  by  all  to  whom  he  was  personally  known,  and  by 
his  scientific  peers  and  colleagues,  America  does  not  know  what 
she  lias  lost  in  him,  nor  what  she  owed  to  him.  A  man  of  singu- 
larly modest  nature,  eluding  rather  than  courting  notice,  he  never- 
theless first  compelled  Euroj)ean  recognization  of  American  science 
by  the  accuracy  and  originalitj"  of  his  investigations.  1  well  re- 
member the  impression  made  in  Europe  more  than  five  and  thirty 
years  ago,  by  his  work  on  North  American  reptiles.  Before  then, 
the  supercilious  English  question,  so  effectually  answered  since, 
'  Who  reads  an  American  book  ? '  might  have  been  repeated  in 
another  form, '  Who  ever  saw  an  American  Scientific  Work? *  But 
Holbrook's  elaborate  histoiy  of  American  Herpetology  was  far 
above  any  previous  work  on  the  same  subject.  In  that  branch  of 
investigation  Europe  had  at  that  time  nothing  which  could  com- 
pare with  it. 

Born  near  the  close  of  the  last  centur}',  in  1796,  Dr.  Holbrook 
entered  upon  his  career  as  a  student  at  a  moment  of  unusual  ac- 
tivity in  scientific  research  in  Europe.  Although  his  birth  occurred 
at  Beaufort,  S.  C,  he  received  his  early  education  at  the  north. 
His  father,  himself  a  New  England  man,  brought  him,  when  only 
a  few  months*  old,  to  Wrentham,  Mass.  There  he  grew  up,  and 
though  his  after  fortunes  led  him  back  to  his  birthplace  and  the 
greater  part  of  his  life  was  passed  in  South  Carolina,  he  remained 
warmly  attached  to  the  home  of  his  boyhood.  From  school  he 
went  to  Brown  University,  and  after  completing  his  college  course 
there  he  studied  medicine  in  Philadelphia,  and  subsequently  prac- 
tised for  a  short  time  with  a  physician  in  Boston ;  but  he  took  a 
larger  and  more  comprehensive  view  of  his  profession  than  that  of 
the  special  practitioner,  and  he  went  abroad  to  seek  a  more  general 
scientific  culture.  He  went  through  the  Medical  School  at  Edin- 
burg,  and  then  travelled  on  the  continent,  making  himself  familiar 
with  metliods  of  study  and  practice  there.  But  perhaps  nothing 
in  all  his  European  journey  had  greater  influence  upon  his  future 
life  than  his  stay  in  Paris,  where  he  worked  at  the  Jardin  des 
Plantes,  and  became  intimate  with  some  of  the  leading  scientific 
men  of  the  day.     He  formed  relations  then  whicli  ended  only  with 
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life,  such  as  his  friendship  with  Valenciennes,  with  Dumeril,  Bibron 
and  others. 

On  his  return  to  America  he  was  called  to  the  Professorship 
of  Anatomy  in  the  Medical  School  of  Charleston,  S.  C.  From 
this  time  Dr.  Holbrook,  although  he  became  an  eminent  practi- 
tioner in  the  city  which  had  adopted  him,  was  even  more  distin- 
guished as  a  teacher  of  human  anatomy,  and  finally  renounced 
practice  to  devote  himself  to  his  professorship.  Clear,  simple  and 
straightforward  as  a  teacher,  intimate  with  the  most  advanced 
systems  of  thought  and  instruction,  he  inspired  his  students  with 
a  love  of  nature,  and  made  them  indeed,  in  not  a  few  instances, 
naturalists  and  men  of  science,  as  well  as  physicians.  His  pupils 
are  among  the  most  cultivated  men  of  the  South.  His  lovable 
personal  qualities  endeared  him  to  them,  and  many  of  his  students 
lost  in  him  not  only  a  revered  teacher,  but  a  w,ell  beloved  friend." 

The  Officers  of  the  Boston  Young  Men's  Christian  Union,  rec- 
ognizing the  importance  of  scientific  studies,  and  the  need  of 
encouraging  scientific  tastes,  have  determined  to  establish  in  the 
rooms  of  the  Union  a  Natural  History  cabinet.  Their  object  in 
providing  such  a  collection,  is  to  foster  the  growing  taste  for  sci- 
ence among  the  young  men  of  Boston,  and  to  open  a  new  source 
of  instruction  and  amusement  to  the  members  of  the  Union. 

The  cabinet  will  be  in  charge  of  Mr.  F.  W.  Clarke,  and  contri- 
butions to  start  it  are  earnestly  solicited.  Specimens  should  be 
sent,  carefully  packed,  to  the  care  of  F.  W.  Clarke,  B.  Y.  M.  C. 
Union,  300  Washington  Street. 

In  compliance  with  a  repeatedly  expressed  desire,  the  Smithso- 
nian Institution  has  determined  to  make  more  frequent  transmis- 
sions to  Europe  of  exchanges  of  books,  and  announces  that  it  is 
prepared  to  receive  parcels  at  any  time,  with  assurance  of  speedy 
delivery,  at  least  to  the  more  important  addresses,  upon  the  fol- 
lowing conditions,  which  must  be  strictly  observed  : 

1.  Every  package,  without  exception,  must  be  enveloped  in 
strong  paper,  and  secured  so  as  to  bear  separate  transportation 
by  express  or  otherwise. 

2.  The  address  of  the  institution  or  individual  for  whom  the 
the  parcel  is  intended  must  be  written  legibly  on  the  package,  and 
the  name  of  the  sender  must  be  written  in  one  corner. 

3.  No  single  package  must  exceed  the  half  of  a  cubic  foot  in  bulk. 

4.  A  detailed  list  of  addresses  of  all  the  parcels  sent,  with  their 
contents,  must  accompany  them. 

5.  No  letter  or  other  communication  can  be  allowed  in  the  par- 
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eel,  exeepting  such  as  relates  exclusively  to  the  contents  of  the 
package. 

6.  All  packages  must  be  delivered  in  Washington  free  of  freight 
and  other  expenses. 

Unless  all  these  conditions  are  complied  with  the  parcels  will 
not  be  forwarded  from  the  Institution  ;  and,  on  the  failure  to  com- 
ply with  the  first  and  second  conditions,  will  be  returned  to  the 
sender  for  correction. 

Specimens  of  natural  history  will  not  be  received  for  transmis- 
sion, unless  with  a  previous  understanding  as  to  their  character 
and  bulk. 

Our  contemporary,  the  "Revue  Scientifique"  (Jan.  13, 1872,  p. 
679)  in  analyzing  a  paper  by  one  of  the  editors  of  this  journal, 
has  made  several  mistakes,  one  of  which  we  might  notice.  It  says 
"Mr.  Packard  rejects  in  consequence  the  idea  of  Fritz  Miiller  and 
Brauer  that  the  primitive  insects  had  all  leptiform  larvae,  and  were 
not  afterwards  modified  to  produce  insects  with  eniciform  larvae." 
On  the  contrary  he  agrees  with  the  opinion  of  Miiller  and  Brauer 
that  the  earliest  insects  were  those  with  an  incomplete  metamor- 
phosis, quoting  with  approval  Miiller's  note  to  that  effect. 

In  a  previous  number  (Sept.  23,  1871,  p.  300)  Dr.  Packard  is 
made  to  say  "  that  the  king  crabs  are  nearer  the  Trilobites  than 
Pterygotus."  He  has  never  said  this,  but  on  the  contrary  follows 
Mr.  Woodward  in  uniting  the  king  crabs  with  the  Eurypterida,  of 
which  Pterygotus  is  a  member ;  considering  the  king  crabs  as  on 
the  whole  much  more  remotely  allied  to  the  Trilobites  than  to  the 
Eurypterida. 

Entomologists  will  be  pleased  to  learn  that  Mr.  R.  H.  Stretch 
of  San  Francisco  is  now  ready  to  begin  the  publication  of  "Illus- 
trations of  North  American  Zygaenidae  and  Bombycidae  "  in  which 
he  hopes  to  be  able  to  figure  all  the  North  American  species.  The 
first  plate,  containing  eight  species  of  Alypia,  six  of  Ctenucha, 
one  Scepsis  and  a  Psychomorpha  are  in  the  hands  of  Miss  Peart 
of  Philadelphia  to  be  lithographed.  Mr.  Stretch  proposes  to  fig- 
ure the  species  as  he  can  procure  them,  and  so  to  arrange  the  let- 
ter press  that  it  can  be  bound  in  proper  order.  The  book  will  be 
uniform  in  size  with  the  transactions  of  the  American  Entomo- 
logical Society.  The  value  of  such  a  work  will  largely  depend  on 
the  aid  rendered  to  Mr.  Stretch  by  museums  and  individuals,  and 
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we  trust  he  will  receive  every  encouragement.  At  any  rate  many 
interesting  and  rare  Californian  species  will  be  figured,  which  will 
make  the  work  of  much  value  to  students. 

The  second  edition  of  the  "Guide  to  the  Study  of  Insects" 
having  been  exhausted,  a  new  and  improved  edition  will  appear 
late  this  month.  Several  new  plates  and  cuts  will  be  added, 
and  an  appendix,  bringing  the  work  down  to  the  latest  date.  The 
price  will  be  reduced  to  five  dollars. 

A  Natural  History  Society  is  flourishing  at  Natick,  Mass.,  and 
is  now  growing  rapidly,  having  a  membership  of  seventy.  Its  mu- 
seum is  gaining  accessions,  and  already  needs  more  room  for  cases. 

It  is  proposed  to  add  a  department  of  Science  to  the  Executive 
Branch  of  the  Government.  It  is  to  be  composed  of  the  Stonii 
Signal  Corps  of  the  army,  the  Lighthouse  Board,  and  the  Coast 
Survey  Bureau  of  the  Treasury,  and  the  Ilydrographic  Bureau  of 
the  Navy. 

A  COMMUNICATION  to  the  Corporation  of  Brown  University  was 
recently  presented  from  Colonel  Stephen  T.  Olne}-,  making  a  mu- 
nificent offer  of  his  herbarium  and  books  on  botany,  on  condition 
that  a  suitable  building  should  be  provided  for  their  reception. 
It  was  referred  to  a  committee. 

Dr.  W.  Stirapson  writes  us  from  Key  West,  Florida,  under 
date  of  January  15,  "To-morrow  I  leave  here  in  the  U.  S. 
Steamer,  "Bibb"  Capt.  Robert  Piatt,  to  run  a  series  of  dredgings 
between  Cape  St.  Antonio  (Cuba)  and  Cape  Catoche  (Yucatan), 
and  I  anticipate  most  interesting  results,  as  Capt.  Piatt  has  had 
three  j'ears*  experience  in  deep  sea  dredging  with  Pourtales.  We 
expect  to  get  into  two  thousand  fathoms  at  least." 

EXCHAKGES. 

Botanical  miorosoopio  objeots  (mounted)  also  herbarium  epocimcus  of  mountain 
and  eea-shore  plants,  desired  in  exchange  for  U.  3.  herbarium  specimens.— Rev.  H.  G. 
Jesup,  Amhersty  Mass. 

DlatomaoeoUB  Material,  fossil  or  recent,  desired  In  exchange  for  mounted  dia* 
toms  from  Western  lo:!alities.— H.  11.  Babcock,  11  18th  St.,  Chicaffn,  III. 

Azolla  and  other  Hydropteridos  (living  specimens)  desired  in  exchange  for  fresh 
water  algaj  or  mounted  microscopic  obje:?ts.— T.  D.  BiscoE,  321  George  St.  Cincinnati 
Ohio. 

Mioroscopio  Funsi,  mounted  or  unmounted,  desired  in  exchange  for  microscopic 
slides  or  herbarium  specimens.—  C.  E.  Hanaman,  103  First  St.,  Troy.  K.  Y. 
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THE  UvSE  OF   AMPHIPLEURA  PELLUCIDA  AS  A 
TEST-OBJECT  FOR  HIGH   POWERS.  ♦ 

BY   DR.    J.    J.   WOODWARD.    U.    S.    A. 

Over  a  year  ago  (February  1, 1871)  the  Surgeon  General  of  the 
United  States  Army  published  a  brief  memorandum  prepared  by 
me,  on  the  Amphipleura  pellucida  and  Hs  markings.  This  mem- 
orandum was  accompanied  by  two  photographs  exhibiting  the 
striae  of  the  diatom,  as  seen  with  a  power  of  about  one  thousand 
diameters.  Th^  paper  was  republished  in  the  "  American  Journal 
of  Science  and  Arts"  (May,  1871),  and  in  the  "London  Monthly* 
Microscopical  Journal"  (July  1871). 

Since  preparing  the  memorandum  referred  to,  I  have  had  occa- 
sion to  use  the  Amphipleura  pellucida  a  number  of  times  as  one 
of  the  means  of  comparing  the  high  power  objectives  of  various 
makers,  and  having  found  it,  within  certain  limits,  well  adapted  to 
this  purpose,  have  thought  the  following  remarks  on  its  use  would 
not  be  without  interest  to  working  microscopists. 

Specimens  mounted  by  various  English  preparers  may  readily 
be  obtained  from  any  of  the  large  dealers  in  microscopical  prep- 
arations. I  have  compared  such  modern  slides  with  some  of  the 
original  ones  mounted  by  Messrs.  Sollitt  and  Harrison,  which  I 
owe  to  the  courtesy  of  Mr.  W.  S.  SuUivant  of  Columbus,  Ohio,  with 
the  sample  in  the  first  century  of  Eulenstein,  and  with  other  slides 
from  various  sources.  1  find  all  very  much  alike,  the  striaj  usu- 
ally varying  from  ninety  to  one  hundred  to  the  yxyVir  ^^  ^^  inch. 
In  a  few  large  frustules  I  have  found  coarser  striae  than  the  above 

Entered  according  to  Act  of  Congress,  In  the  year  1872,  by  the  Peabody  Acadbht  of 
Science,  In  the  Office  of  the  Librarian  of  Congress,  at  Washington. 
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but  finer  ones  in  none.  For  the  best  use  of  the  test  it  is  essential 
that  the  frustules  should  be  clean  and  mounted  drj^,*  on  the  under 
surl'ace  of  a  very  thin  cover  (not  thicker  than  ^^  of  an  inch). 
In  some  of  my  slides  the  frustules  are  mounted  between  two  thin 
covers,  adhering  to  the  upper  one  but  I  am  not  sure  that  this 
arrangement  offers  any  decided  advantages. 

The  first  step  in  the  practical  use  of  this  test,  after  obtaining 
a  properly  mounted  specimen,  is  to  select  a  frustule,  to  count  the 
number  of  its  strioe  to  the  thousandth  of  an  inch,  and  to  record 
its  position  with  a  Maltwood's  finder. 

The  frustule  thus  selected  becomes  a  valuable  unit  of  compar- 
is6n  between  diflferent  objectives,  the  distinctness  with  which  the 
striae  are  shown  indicating  the  definition  of  the  glass,  the  man- 
ner in  which  the  edges  of  the  frustule  are  seen  while  the  mid-rib 
and  strioe  are  in  focus  showing  the  degree  of  penetration,  and  the 
appearance  of  the  ends  of  the  frustule  when  the  centre  is  in  focus 
giving  a  fair  idea  of  the  flatness  of  the  field. 

The  illumination  must  Tbe  oblique,  and  the  pencil  of  light  must 
be  thrown  lengthwise  along  the  frustule,  which  may  be  done  by 
a  common  coal-oil  lamp,  with  or  without  a  small  plano-convex 
lens,  or  other  condensing  apparatus,  to  concentrate  the  rays.  This, 
•however,  is  the  least  favorable  mode  of  illumination,  and  will  only 
succeed  if  veiy  carefully  used  with  the  best  objectives.  Much 
better  are  the  calcium  and  magnesium  lamps,  which  may  be  con- 
densed obliquely  by  means  of  a  small  plano-convex  lens  of  one  to 
three  inches  focal  length.  Either  source  of  light  gives  a  beauti- 
ful picture,  the  striae  being  black  on  a  white  ground.     The  finest 

♦This  is  e.'^sential  to  the  best  and  most  beautiful  appearance;  it  is  not,  however,  in- 
dispensable for  resolution,  nor  does  balsam  mounting  make  resolution  mnch  more 
difficult.  For  example  I  obtain  excellent  resolution  of  tlie  balsam  mounted  Amphi- 
pleura  pellucida  on  the  Museum  Mailer's  type-plate  by  Beck's  immersion  1-10;  price 
£6  sterling.  The  stria;  are  distinct  and  easily  counted  but  paler  than  on  dry  speci- 
mens. 1  dei^ire,  also,  to  draw  attention  to  the  fact  that  Count  F.  Castracane  in  a  paper 
read  before  the  Royatl  Microscopical  Society,  March  1, 1871,  expressly  states  that  the 
year  before  he  had  made  a  photograph  of  the  balsam-mounted  Amphipleura  pellucida 
of  MOller's  type-plate,  obtaining  good  resolution  and  counting  the  etriie,  which  he 
gives  as  4,000  to  the  millimetre.  For  thiH  purpose  he  used  a  No.  10  of  Hartnack,  illumi- 
nated witli  monochromatic  sunlight  obtained  by  a  prism.  His  negative  '*  was  blurred 
and  rather  faintish,  so  that  it  would  not  give  good  positive  images."  The  power  was 
about  (UO  diameters.  Afterwards  he  obtained  the  same  results  witli  a  No.  10  of  Nacbet 
(Monthly  Microscopical  Journal,  April,  1871,  p.  176).  I  may  add  that  the  Hartnack's 
No.  11  belonging  to  the  Museum  (price  250  francs)  gives  excellent  resolution  of  the 
Amphi pleura  of  Miiller's  type-plate  and  of  other  balsam-mounted  specimens  belonging 
to  our  collection. 
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results,  however,  are  attained  by  the  light  of  the  electric  lamp  or 
of  the  sun  rendered  monochromatic  by  passing  through  a  satu- 
rated solution  of  the  sulphate  of  copper  in  strong  aqua  ammoniee 
and  of  about  the  eighth  of  an  inch  in  thickness. 

Of  these  methods,  that  by  sunlight  involves  least  trouble  and 
expense,  and  may  be  best  managed  as  follows  :  —  Erect  a  perpen- 
dicular wooden  screen  about  two  feet  square  on  one  edge  of  a 
small  table.  Cut  in  this  a  circular  hole  an  inch  and  a  half  in 
diameter  at  about  the  height  of  the  under  surface  of  the  stage  of 
the  microscope.  On  the  outside  of  this  hole  mount  a  small  plane 
mirror  which  can  be  adjusted  by  passing  the  hand  to  the  outside 
of  the  screen.  On  the  inside,  cover  the  hole  with  the  ammonio- 
sulphate  cell.  (A  piece  of  dark  blue  glass  will  answer  the  pur- 
pose though  not  so  well.)  Now  move  the  table  to  a  window 
through  which  the  direct  ra3's  of  the  sun  can  fall  upon  the  mirror, 
adjust  this  so  as  to  throw  a  nearly  horizontal  pencil  of  parallel 
rays  through  the  hole,  and  place  the  microscope  in  the  shade  of 
the  screen  in  such  a  position  that  the  parallel  blue  rays  will  fall 
on  the  under  surface  of  the  amphipleura  slide  at  an  angle  of  from 
fifty  to  seventy-five  degrees  with  the  plane  of  the  slide  (I  sup- 
pose the  frustule  to  be  examined  has  first  been  found  by  ordinary 
day-light  or  lamp-light).  Next  place  a  small' bull's  eye  or  any 
other  condenser  of  from  one  to  three  inches  focal  length  (mounted 
on  a  separate  stand  or  on  a  radial  arm)  in  the  parallel  pencil  in 
such  a  position  as  to  concentrate  the  light,  at  the  angle  above 
indicated,  upon  the  frustule  under  examination.  After  this  noth- 
ing remains  but  to  regulate  the  cover  correction  and  the  fine 
adjustment.  The  precise  angle  which  should  be  given  to  the 
illuminating  pencil  will  vaiy  with  the  angle  of  aperture  of  the 
objective  used.  As  a  rule  it  should  be  less  than  half  the  angle  of 
aperture  of  the  objective,  and  70°  to  75°  is  the  maximum  angle 
which  should  be  given  even  for  objectives  of  170°  angle,  a  greater 
angle,  distorting  the  image  without  improving  the  definition. 

The  same  results  can  be  obtained  by  using  a  heliostat  to  fix  the 
direction  of  the  solar  rays,  and  obtaining  obliquity  by  an  achro- 
matic condenser  of  from  130°  to  150°  suitabl}^  decentred.  On 
account  of  the  stability  of  the  illumination  this  method  is  espec- 
ially suitable  for  photographing  the  Amphipleura,  but  the  simpler 
method  above  described  answers  every  purpose  if  the  object  is  to 
compare  objectives. 
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As  to  the  result  I  may  say  that  I  have  not  yet  met  an  immer- 
sion lens  by  any  first  class  American,  English,  or  Continental 
maker  of  an  actual  focal  length  of  i  inch  or  less  which  did  not, 
in  my  hands,  resolve  the  Amphipleura  more  or  less  satisfactorily. 
I  have  even  succeeded  with  an  immersion  ^  of  Mr.  ToUes* 
obtaining  a  good  photographic  negative  of  two  frustules  well 
resolved  with  only  two  hundred  and  fifty-six  diameters.  My 
friend,  Dr.  J.  W,  S.  Arnold  of  New  York,  writes  me  that  he  has 
obtained  resolution  by  a  Wales's  immersion  J. 

A  great  difference  exists,  however,  as  to  the  manner  in  which 
different  objectives,  even  when  of  the  same  power  and  by  the  same 
maker,  will  exhibit  them,  and  for  myself  I  have  obtained  the  best 
results  only  with  the  finest  immersion  glasses  of  Messrs.  Wales, 
Tolles,  and  Powell  and  Lealand.  Spencer's  recent  objectives  I 
have  had  as  yet  no  opportunity  of  trying.  With  dry  objectives 
the  task  is  more  difficult,  still  I  have  succeeded  tolerably  with 
some  of  the  dry  objectives  of  the  above  makers,  and  it  was  as 
seen  with  dry  objectives  that  Messrs.  SoUitt  and  Harrison  first 
observed  the  striae,  though  they  could  have  glimpsed  them  but 
imperfectly  or  they  would  not  have  set  them  down  at  one  hundred 
and  thirty  thousand  to  the  inch. 

In  illustration  of  the  appearances  which  ought  to  be  obtained 
by  a  first  class  immersion  objective  of  adequate  power,  the  liber- 
ality of  the  Editors  of  the  Naturalist  enables  me  to  present  here- 
with a  Woodbury  print  from  a  negative,  representing  portions  of 
two  Amphipleura  frustules  as  seen  by  an  immersion  objective  of 
Mr.  Win.  Wales  of  Fort  Lee,  New  Jcrse}',  magnified  about  fifteen 
hundred  diameters.  The  lower  of  the  two  frustules  proved  on  a 
careful  count  in  the  microscope,  to  have  ninetj^-five  striae  to  the 
roV<j  ^^  ^^  inch.  This  circumstance  puts  it  in  the  power  of  every 
one  to  compare  the  two  frustules,  and  to  determine  the  precise 
magnifying  power  of  the  print. 

The  objective  used  was  made  by  Mr.  Wales  nearly  three  years 
ago.  It  was  named  a  -^  but  is  in  fact  a  lower  power.  On  meas- 
urement I  obtained  the  following  data.  Magnifying  power, 
without  eyepiece,  at  fifty  inches  distance  from  micrometer  to 
screen  eight  hundred  and  ninety  diameters  uncovered,  twelve 
hundred  and  fifty  diameters  at  full  correction  for  cover ;  angle 
of  aperture  at  uncovered  110°,  at  full  cover  130°;  at  uncovered 
the  objective  is,  therefore,  ^  very  nearly. 
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The  photograph  was  taken  without  an  eyepiece,  the  magnify- 
ing power  being  obtained  by  distance;  owing  to  the  moderate 
angle  of  the  objective  the  picture  was  freer  from  diffraction  fringes 
and  consequently  liandsomer  than  any  Amphipleura  picture  1  had 
previously  obtained,  for  this  reason  only  it  was  selected  for  repro- 
duction. Since  it  has  been  in  the  hands  of  the  printer,  however, 
it  is  only  fair  to  say  that  I  have  obtained  equally  beautiful 
pictures  with  the  same  power  by  an  objective  made  by  ToUes  of 
140°  angle,  as  well  as  by  an  objective  of  Powell  and  Leal  and, 
both  used  without  eyepieces.  Copies  of  these  pictures  I  have  sent 
to  the  Editor  of  the  department  of  microscopy  of  this  journal  for 
exhibition.  I  suspect  each  maker  would  claim  that  the  picture 
by  his  objective  was  the  best.  For  myself  I  regard  them  as 
nearly  equally  good,  and  think  that  to  discriminate  slight  shades 
of  excellence  between  objectives  of  this  high  grade,  it  is  necessaiy 
either  to  give  a  much  higher  power,  by  distance  or  eyepiece,  or 
else  to  use  some  more  subtile  test,  such  for  example  as  the  finer 
bands  of  the  Nobert's  plate. 

My  present  object  is  not  to  advocate  one  maker  or  another, 
but  to  present  an  image  of  what  the  best  glasses  of  several 
excellent  makers  will  do  with  ease  if  properly  handled,  and  to 
those  who  are  influenced  by  more  partisan  feelings  I  need  only 
suggest  that  less  than  two  years  ago  no  American  microscopist 
had  been  able  to  see  any  striae  on  this  well  marked  diatom,  and 
that  those  who  had  made  the  attempt  were  disposed  to  regard 
the  observations  of  the  Hull  naturalists,  made  over  ten  years 
before,  as  quite  fictitious. 

In  conclusion  I  peed  only  mention  that  the  illustrative  print 
was  reproduced  from  my  negative  by  "The  American  Photo- 
relief  Printing  Company  "  No.  1002  Arch  Steet,  Philadelphia,  Pa. 


WHAT  IS  TRUE  TACONIC  ? 

BY   PROF.  JAMES   D.  DANA. 

The  true  use  of  the  term  Taconic  should  be  learned  fVom  Prof. 
Emmons's  first  application  of  it  when  he  made  his  formal  an- 
nouncement of  the  '*  Taconic  system."     In  his  final  New  York 
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Geological  Report,  4to.,  1842,  the  rocks  so-called  are  those  of  the 
Taconic  mountains,  on  the  borders  of  Massachusetts  and  New 
York,  together  with  the  quartzite,  limestone,  and  slates  adjoining 
on  the  east,*  and  not  the  slates  far  west  of  these  mountains  ;  f 
moreover  the  slates,  the  rocks  of  the  mountain,  were  the  typical 
beds,  and  not  the  quartzite.  Hence,  if  there  are  any  Taconic 
schists  or  slates,  those  of  the  Taconic  range  are  the  rocks  entitled 
to  bear  the  name,  being  Taconic  geographically,  and  Taconic  by 
the  earliest  authoritative  use,  Prof.  Emmons  the  authority. 

Prof.  Emmons,  in  his  Agricultural  Report,  subsequently  pub- 
lished (in  1843),  announced  the  Primordial  beds  of  Bald  Mt.  (near 
Canaan  Four  Corners,  in  Columbia  Co.  N.  Y.),  as  Taconic  also ; 
but  this  did  not  make  them  so.  He  referred  to  tlie  Taconic  the 
Black  slates  of  northern  Vermont,  since  shown  to  contain  primor- 
dial fossils ;  he  searched  the  country  north  and  south  for  other 
Taconic  rocks,  and  found  them  as  he  thought ;  and  he  set  others  on 
the  search,  not  only  in  this  country,  but  over  the  world.  But  all 
this  has  not  changed  the  fact  that  the  true  Taconic  beds,  if  any  are 
such,  are  those  he  first  so  announced  ;  and  that  the  rest,  so  far  as 
they  are  of  different  age  from  these,  younger  or  older,  have  been 
dragged  into  the  association  without  reason.  The  Taconic  rocks 
of  Berkshire  and  of  the  counties  of  New  York  just  west  always 
bore  the  most  prominent  part  in  his  later  descriptions  of  the  Ta- 
conic system. 

The  error  on  the  part  of  Prof.  Emmons,  in  referring  beds  of 
other  ages  to  the  Taconic  system,  is  not  surprising  considering 
the  difiiculties  in  the  case.  But  it  was  no  less  an  error ;  and  his 
name  as  a  backer  cannot  make  the  wrong  right. 

♦Professor  Emmons  opens  the  subject  of  the  "Taconic  System  "  in  his  final  Beport 
(1842)  by  saying  that  it  extends  north  through  Vermont  to  Quebec,  and  south  into 
Connecticut;  but  the  only  rocks  he  describes  as  tlie  rocks  of  the  pystem  are  those  of 
Berkshire  County,  Massachuselts,  and  their  contmuation  westward  into  New  York. 
These  are  the  typical  rocks  on  which  the  system  was  founded.  On  plate  xi.  four  fig- 
ures repre.-^enting  sections  across  this  particular  region  are  given.  The  only  Vermont 
observations  are  contained  in  the  only  other  section  on  tlie  same  plate  representing 
a  section  ft-om  Lake  Champlain  to  Richmond,  Vt.,  through  Charlotte.  No  description 
of  the  rocks  of  this  section  is  to  be  found  in  the  text  of  the  volume. 

fin  figure  4  of  plato  xi  (referred  to  in  the  preceding  note)  representing  a  section 
tlirough  Graylock,  the ''Taconic  slate"  stops  just  west  of  Berlin.  Rensselaer  County, 
New  York,  the  hlates  on  the  west  being  put  down  as  "  Hudson  River  shales,"  and  in 
figs.  2  and  3,  the  boundary  is  near  Petersburg,  north  of  Berlin.  The  extension  of  the 
Taconic  to  tlie  Hudson  River  appears  first  in  Prof.  Emmons's  Agricultural  Report, 
published  in  1813. 
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Geologists  now  regard  the  slates  of  Taconic  Mt.  and  the  lime, 
stone,  also,  as  of  Lower  Silurian  age,  but  later  than  the  Potsdam 
sandstone.  Logan  refers  them  to  the  Quebec  group.  Whatever 
the  period  of  the  slates,  or  slates  and  associated  limestones,  to 
that  period  properly  pertains  the  term  Taconic, 


THE   STONE  AGE  IX   NEW  JERSEY. 

[Concluded  from  March  Number,  p.  160.] 
BY   CHARLES   G.  ABBOTT,  M.D. 

Arrowheads. — No  one  class  of  relics  of  a  savage  race  presents 
at  once  so  great  a  variety  of  shapes,  sizes  and  materials ;  and 
the  former  presence  of  ''Indians," is  more  generally  k.nown  to  the 
people  at  large  through  the  frequent  occurrence  of  these  arrow- 
points,  than  by  means  of  any  other  style  of  weapon  or  implement ; 
not  even  excepting  the  cumbrous  axes  that  not  unfrequcntly  go  to 
make  up  the  piles  of  cobblestones  that  accumulate  in  field  corners 
or  by  the  roadside.  One  of  the  largest  axes  we  have  seen,  which 
we  have  since  sent  to  Sir  John  Lubbock,  was  found  supporting  a 
section  of  worm-fence,  where  it  had  been  lying  thus  for  at  least  a 
century. 

These  arrowheads,  which  are  found  scattered  over  every  por- 
tion of  the  state,  are,  very  naturally,  much  more  numerous  in  some 
localities  than  in  others  ;  and  as  no  one  style  appears  to  be  pecu- 
liar to  any  one  locality,  a  good  series  from  even  a  very  limited 
extent  of  country  will  usually  represent  the  shapes  and  sizes  found 
over  the  whole  state.  Any  attempt  at  classification  will  prove  a 
desperate  undertaking,  as  no  well  marked  st^ie  has  yet  been  found 
which  has  not  been  duplicated  by  a  second ^  varying  a  mere  trace, 
and  these  slight  variations  go  on  without  a  break  until  the  two 
extremes  of  shape  are  found  to  be  connected  by  an  unbroken 
chain  of  closely  allied  varieties.  The  Darwinism  of  arrowheads 
needs  no  supplemental  theory  to  make  it  good,  nor  are  there 
shapes  that  cannot  be  explained  by  a  somewhat  similar  and  more 
primitive  one.  Prof.  Nilsson  (''Stone  Age  in  Scandinavia,"  Eng. 
ed.,  page  43)  says  "  we  may  divide  arrowheads  into  such  as  have, 
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Fig.  81. 


and  such  as  have  not,  a  tang  or  projection  for  insertion  into  the 
shaft."  Referring  to  Lubbock,  in  "Prehistoric  Times,"  we  find 
him,  on  page  98,  quoting  Sir  W.  R.  Wilde,  who  divides  the  arrow- 
heads into  five  varieties.  Further  reference  to  the  two  works 
quoted  above  shows  us,  in  the  drawings,  that  whatever  they  have 
illustrated  from  the  north  of  Europe  or  from 
Terra  del  Fuego  is  also  to  be  met  with  here  in 
New  Jerse3%  We  propose,  in  figuring  the  vari- 
ous shapes  that  we  have  so  far  met  with,  to 
follow  Prof.  Nilsson  in  separating  the  speci- 
mens into  those  with  and  without  tangs  or  pro- 
jections ;  but  we  cannot  undertake  to  follow 
him  farther,  where  he  specializes  certain  forms 
as  harpoonpoints,  etc.,  etc.  That  some  were 
used  as  spears,  as  weapons  in  battle,  and  others 
as  hunting  spears,  or  for  fishing,  /.  e.,  harpoonpoints,  is  probably 
be^'ond  question ;  but  that  the}'  were  not  or  could  not  have  been 
used  as  arrowpoints  is  difficult  to  disprove ;  and  while  we  pro- 
pose to  speak  of  certain  specimens  in  order,  as  to  their  probable 
use,  we  will  call  them  all  ''arrowheads."     Ethnologists  can  reject 

rig.  32.  Fig.  33.  Fig.  31. 


Natural  size. 


.4h 


Natural  sizo.  Natural  size.  Natural  size. 

the  text  if  they  see  fit,  but  we  trust  the  illustrations  will  be  inter- 
esting to  those  who  desire  to  study  them  carefully,  and  with  whom 
specimens  are  scarce.  Arrowheads  with  tangs  or  projections  for 
insertion  into  the  shaft  are  somewhat  less  abundant  than  those 
without  the  projection  ;  but  they  are  of  far  greater  variety  of  out- 
line, and  vary  more  in  their  size,  running  into  spear  or  harpoon- 
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points.      The  most  common  shape  of  tanged   arrowpoint   is  the 
small  jasper  specimen  given  in  Figure  31.     Unlike  some  foims^ 

Fig.  85.  Fig.  36. 


Natural  size. 


Natural  size. 

there  can  be  no  question  as  to  the  use  to  which  this  specimen 
was  most  admirably  adapted  as  that  of  an  arrowhead.  The 
sharp  point,  well  defined  edges  and  deeply  notched  base,  com- 

Fig.  37.  Fig.  38. 


Natural  size. 


Natural  size. 


bine    to    render    it   at   once    secure   in   its    attachment    to  the 
shaft,  and  efficacious  as  a  weapon  when  discharged  from  a  bow. 


Digitized  by 


Google 


202 


THE    STONE   AGE   IN   NEW   JERSEY. 


Fig.  39. 


Of  this  pattern  there  is  a  remarkable  uniformity  in  size,  and  the 
vast  majority  of  specimens  found  are  of  jasper.    A  second  form 

with  a  notched  base  is  represented 
by  Figures  32  and  33.  Like  the 
above,  this  form  does  not  vary  much 
in  size,  and  is  usually  of  jasper,  but 
by  no  means  invariably  of  that  min- 
eral. Slate  was  considerably'  used, 
but  accuracy  and  general  elegance  of 
outline  were  not  secured  in  using  that 
material.  We  think  that  there  can 
be  no  question  as  to  these  being  used 
exclusively  as  arrowheads,  but  the 
..  same  shape  of  greater  dimensions 
^A  would  have  been  efficacious  as  har- 
( /  poonpoints.  The  wspecimen  (Fig. 
33),  it  will  be  noticed,  has  serrated 
edges.  This  is  a  not  uncommon  fea- 
ture of  many  of  the  smaller  speci- 
mens, but  generally  these  serrated 
specimens  are  broken.  A  careful 
study  of  over  a  hundred  examples 
has  explained  this,  we  think.  In 
comparison  with  the  same  type  with  smooth  edges,  we  find  that 
they  are  invariably  much  thinner.*    To  secure  the  Fig.  40. 

serrated  edge,  it  was  probably  necessary  to  make 
them  so  ;  and  of  course  these  thin  specimens  were 
more  frequently"  broken  in  the  manufacture  and 
more  liable  to  injury  in  the  daily  wear  and  tear 
to  which  they  were  subjected.  A  third  form  of 
notched  arrowheads  with  a  projecting  base  is 
seen  in  that  figured  in  the  iUustration  (Fig.  34). 
In  general  appearance  it  is  much  like  the  preced- 
ing, but  the  object  of  the  notch  in  the  centre  of 
the  base  below  does  not  appear.  The  specimen 
is  of  a  black,  slaty  stone,  thin,  with  the  sides 
indistinctly  serrated.  We  have  met  with  no  sim- 
ilar figure  in  any  work  on  the  subject  of  stone 
weapons.  In  New  Jersey,  at  least  about  Trenton,  they  are 
found  occasionally,  a  dozen  or  more  examples  having  been  seen  by 
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Natural  size. 
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the  writer.     Of  these  specimens  there  was  no  variation  in    size, 

mineral,  or  peculiarity  of  base.  A  fourth  form,  and  a  ver}^  common 
one,  is  that  given  in  the  five  illustrations  (Figs. 
3o,  36,  37,  38,  39).  In  these  examples  we  see 
the  one  common  character  of  an  unnotched 
base,  and  that  the  blade  of  the  arrow  is  consid- 
erably wider,  the  width  increasing  abruptly  in 
three  specimens  and  less  so  in  the  other  two. 
The  specimen  (Fig.  35)  is  of  jasper,  beautifully 
wrought,  and  very  accurately  bevelled  from  the 
centre  to  the  edges,  which  are  smooth.  The 
length,  one  inch  and  three-quarters,  decides  its 
/,#  \       use,  that  of  an  arrowhead  only.      The   speci- 

L^:^.-L^^,r^  men  that  approaches  this  most  nearly  is  that 
Natural  size.         given  in  Fig.  39.     This  is  ^,.^^3 

made  of  sandstone  and  is  one  and  three- 
quarters  times  as  large  as  the  former.     It  is 

well  made,  considering  the  material,  and  if 

used  as  an  arrowpoint  must  have  required  a 

very  heavy  shaft  and  powerful  bow.    A  series 

of  specimens,  figured   by   Prof.    Nilsson   as 

coming  from  Mexico,  Ireland,  and  Terra  del 

Fuego,  and  all  bearing  considerable  resem- 
blance to  the  ilhistration  we  have  given,  are 

called,  one  an  "arrowhead,"  another  a  ''har- 

poonpoint."     We  will  leave  it  to  be  decided 

in   future,  if  it  can  be,  to  which  class  this 

specimen  really  belongs.  Fig.  38  is  a  modi- 
fication of  the  preceding,  about  two-thirds 

the  length,  and  of  similar  mineral.     It  is  not 

as  frequently  found  as  the  other,  but  is  not 

a  rare  form.     It  appears  to  us  tp  be  better 

•adapted  to  arrow  purposes,  but  is  nevertheless 

well  adapted  to  use  with  a  stouter  shaft  than 

an  arrow  and  wielded   as   a  javelin.     Figs. 

36,  37,  38  and  39  are  further  illustrations  of 

this  type  of  based   arrowhead,  all  of  which 

have  some  peculiarity  of  their  own.     Fig.  40 

is  the  natural   size   of  a  form  that  is   occasionally    found.      It 

does    not  appear  ever  to  have   been  more   acutely  pointed  or 
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Fig.  44. 


sharper  sided  than  now,  and  is  an  innocent  looking  affair.  It 
is  as  difficult  to  conceive  of  the  use  of  so  small  a  specimen 
as  it  is  to  conjecture  how  the  larger  ones  were  utilized.  Yet 
they  occur  in  sufficient  numbers  to  show  that  they  had  an 
especial  adaptation.  We  cannot  look  upon  them  as  toys  for  pre- 
historic infants ;  there  is  too  much  work  about  them  for  that. 
Tlie  following  figure  (41)  is  of  similar  dimensions,  but  appears 
to  us  better  outlined  for  an  arrowhead.  On  a  slender  reed,  if 
discharged  with  force,  it  would  unquestionably  bring  down  a  large 
bird  or  squirrel.  A  much  larger  and  very  accurately  outlined 
style  of  arrowhead  is  that  illustrated  by  Fig.  42.  These  are  never 
well  finished  except  in  outline,  are  of  slate  and  rough  and  uneven 
on  their  broad  surfaces.     This  occurs  from  the  peculiarities  of  the 

mineral.  It  is  not  an  abundant 
form.  Beautiful  quartz  arrows  of 
nearly  the  same  general  shape  as 
the  preceding,  but  much  more 
finished  specimens,  are  frequently 
found.  Quartz  seems  to  have  been 
a  very  favorite  mineral  with  the 
ancient  arrow  makers,  and  almost 
every  shape  we  have  found  in  other 
minerals  is  reproduced  in  this,  ex- 
cept that  they  are  almost  always 
small,  and  so  were  used  only  as 
arrowheads.  Figure  43  is  a  pre- 
vailing style  of  arrowhead,  three 
and  a  half  inches  long,  and  one  inch  in  breadth  at  the  base  of 
the  blade.  It  is  of  a  slaty  stone,  and  from  great  age  or  other 
causes  has  lost  its  acute  point  and  well  sharpened  edges.  The 
base  is  similar  to  that  of  the  slate  arrowhead  above  described; 
and  appears  to  be  sufficiently  large  to  render  a  secure  attachment 
to  a  shaft  feasible.  If  originally  as  sharp  at  the  point  and  along 
the  edges  as  are  some  jasper  specimens,  it  was  then  capable  of 
doing  considerable  execution.  The}'  are  quite  abundant,  but  their 
shape  has  rendered  them  ver}'  liable  to  be  broken,  especially  on 
stony  ground ;  and  we  therefore  find  the  majority  of  this  pattern 
in  a  more  or  less  fragmentary  condition.  Figure  44  is  a  style  of 
arrowhead  that  presents  one  marked  peculiarity.  It  has  no  point . 
Otherwise  agreeing  very  well  with  Fig.  36,  it  has  that  difference 
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Originally  it  had  a  point ;  of  this  we  feel  confident,  but  as  this  is 
the  most  fragile  portion  of  an  arrowhead,  of  course  it  is  the  most 
likely  to  be  broken  and  such  has  here  been  the  case ;  but  the  wea- 
pon was  still  deemed  worthy  of  preservation,  and  has  therefore 
been  chipped  to  an  edge,  where  the  fracture  took  place.  Whether 
used  as  an  arrowhead  afterwards  or  not,  may  perhaps  be  ques- 
tioned. The  specimen  as  it  now  is  certainly  bears  much  resem- 
blance to  certain  chipped  jaspers,  to  which  we  will  call  attention 
hereafter.  They  are  of  frequent  occurrence  and  vary  very  much 
in  size,  as  though  all  sizes  of  arrowpoints  were  occasionally  thus 
repaired,  even  the  pigmy  specimens  that  we  have  Fig.  45. 

already  figured  and  described. 

An   interesting  and   quite   abundant    form  of  \ 

arrowhead  is  that  given  in  Fig.  45.     They  occur  J 

of  every  variety  of  mineral  that  has  yet  been  met  ' 

with  by  us,  in  the  shape  of  ''  relics,"  but  the  veiy 
great  majority  are  in  a  fragmentary  condition, 
usually  only  the  base  and  a  small  portion  of  the  ! 

shaft  remaining.     The*  specimen  figured  is  of  jas-         '      i      | 
per   and  is   remarkably   perfect.      The  point  is  \ 

somewhat  blunt,  but  the  edges  ai^e  pretty  sharp. 
The  slender  stem  is  as  thick  as  broad,  and  there 
is  but  little  tapering  from  the  quadrangular  base 
to  the  point.     In  June,  1871,  we  forwarded  three  j  ) 

perfect  and  several  broken  specimens  of  this  form 
to  Sir  John  Lubbock,  who  has  since  written  us  — 
"  As  to  the  long  pointed  forms  of  which  there  are 
three    nearly    perfect    specimens,   besides    some        Natural  size. 

fragments I  am  disposed  to  regard  them  as  arrowheads, 

but  would  only  express  this  opinion  under  reserve."  There  is  every 
reason  to  believe  that  the  first  owners  of  these  stone  implements 
were  moderately  careful  of  them,  and  no  little  skill  was  required 
to  work  them  successfully  out  of  the  materials  they  used.  Taking 
this  into  consideration,  we  believe  it  is  safest  to  give  to  a  speci- 
men that  name  which  expresses  the  use  involving  the  least  risk. 
Now  such  a  specimen  as  this  is  assuredly  very  easily  broken,  al- 
though this  has  stood  safely  the  exposure  of  several  centuries.  To 
be  placed  in  the  end  of  a  spear  handle,  and  used  as  such,  to  thrust 
at  fish,  etc.,  would  involve  more  danger  of  its  being  broken,  than 
if  placed  at  the  end  of  a  slender  shaft  it  was  shot  into  the  side  of 
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some  animal  or  bird,  and  so  secured  nnharmed  for  future  use. 
Theorizing  in  this  way,  we  believe,  without  reserve,  that  this  form 
was  exclusively  used  as  arrowheads. 

A  decided  variation  from  the  square  tanged  arrowheads,  is  illus- 
trated by  Fig.  46  which  represents  a  large  arrowhead,  admirably 
chipped  from  flint,  or  a  bluish  gray  mineral  resembling  it.  While 
we  have  occasionally  met  with  specimens  like  it  in  our  own  neigh- 
borhood, it  is  really  a  ''sea-shore"  form  and  was  probably  largely 
used  in  shooting  or  harpooning  fish.  Along  the  shore  of  Dela- 
ware Bay  and  in  Delaware,  near  the  break- water,  and  in  similar 

Fig.  40.  Fig.  47.  Fig.  48. 


Natural  size. 


Natural  size. 


Natural  size. 

localities,  it  is  the  prevailing  form.  Three  inches  long,  and  but 
seven-eighths  in  width,  it  has  a  very  acute  point,  and  would  offer 
but  little  resistance  to  the  water.  The  tang  is  so  shaped  as  to  per- 
mit of  its  being  securely  fastened  to  a  shaft,  and  yet  easily  re- 
moved. The  specimen  is  beautifully  reproduced  in  every  feature, 
but  length,  in  quartz  specimens.  In  quartz,  this  style  is  abundant, 
and  its  size  shows  it  was  used  only  as  an  arrowhead,  in  ordinary 
upland  hunting. 
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Fig.  49. 
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Figures  47  and  48  represent  two  allied  fonns  of  slender 
stemmed  arrowheads,  allied  to  each  other  and  to  the  preceding  two 
varieties.  They  are  of  slate,  moderately  well  made  and  of  a  length 
that  suggests  the  spearhead  as  well  as  arrow.  They  are,  neither, 
as  frequently  met  with  as  the  preceding  forms,  with  prolonged 
stems  ;  but  cannot  be  called  rare  forms.  It  has  been  suggested  by 
an  esteemed  contributor  to  the  Naturalist,  that  these  broadly 
based  forms  were  used  as  target  arrows,  the  stem  only  perfo- 
rating the  target,  and  so  they  were  not  lost.  But  we  do  not  believe 
so  much  work  would  be  spent  upon  arrowheads,  for  such  a  puri)Ose 
only,  and  opine  the  prehistoric  infants 
learned  to  shoot  by  other  methods.  In- 
deed, such  must  have  been  the  moile  of 
life  at  this  time,  that  it  was  a  matter"^ of 
killing  or  starving,  and  under  such  circum- 
stances man's  capabilities  to  climb,  nm  or 
shoot  correctly  are  very  quickly  and  thor- 
oughly developed.  Indeed,  correctness  of 
aim  may  have  been  inherited  then,  as  well 
as  faculties  we  now  possess  are  inherited 
by  us. 

Figure  49  represents  a  variety  of  arrow- 
head, of  which  we  have  only  seen  the  one 
specimen.  Beautifully  wrought  in  dull 
green  jasper,  it  has  the  slender  stem  of  the 
immediately  preceding  forms,  with  barb- 
like projections  immediately  above  the 
base.  It  is  most  unfortunately  broken,  so 
as  to  render  it  impossible  to  determine 
all  its  features.  Probably,  the  barbs  were 
not  repeated  lower  down,  and  the  specimen  was  broken  very  near 
the  original  termination.  Unlike  the  other  elongated-stemmed 
specimens,  this  is  thin  and  flat,  and  the  whole  aspect  is  that  of  a 
delicate,  easily  broken  form.  This  fact  makes  us  doubtful  about  its 
use  as  an  harpoonhead ;  although  it  would  be  most  admirably 
adapted  for  such  use  had  the  base  been  sufficiently  prolonged  to 
pennit  the  side  projections  to  operate  as  barbs.  We  do  not  find  in 
Nilsson's  work  on  Ihe  ''Stone  Age  in  Scandinavia"  any  harpoon- 
point  that  resembles  this,  which  more  naturally  suggests  that  use, 
than  any  of  the  specimens  he  figures  as  having  been  so  used.     It 
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Fig.  50. 


seems  incredible  that  a  form  so  easily  destroyed  as  this  should  fi- 
nally have  been  picked  up  in  its  present  condition,  In  a  very  stony 
field  that  for  a  century  has  been  under  uninterrupted  cultivation. 
We  have  to  refer  to  one  more  form  of  arrowhead  with  projecting 
base.  For  d»^licacy  of  finish  and  beauty  of  outline  it  is  unequalled. 
As  will  be  seen  by  the  illustration  (Fig.  50),  the  base  is  broken  ofi", 
but  we  can  feel  confident  that  it  was  suflScientl}'  prolonged  to  ena- 
ble the  very  accuratel}'  finished  barbs  to  be  effective.  We  imagine 
the  prehistoric  hunter  who  supported  a  quiver  of  arrows  w  ith  such 
heads  as  these  did  not  waste  them  on  small  game.  However  great 
the  skill  of  an  arrow  maker,  to  turn  out  such 
work  was  undoubtedly  a  tedious  operation. 

The  second  great  division  of  arrowheads, 
which  furnishes  less  variety  in  shape,  is  sim- 
plified in  its  study  by  the  greater  uniformity 
of  size,  and  there  is  proof  from  this  alone  that 
their  use  was  for  shooting  purposes  only.  We 
have  not  yet  collected  a  single  plainly  based 
specimen,  i.  e.  without  a  tnng,  that  was  too 
large  to  seem  fitted  for  arrow  purposes,  or  by 
its  size  suggested  any  other  use.  This  class 
may  be  further  subdivided  into  such  as  have 
straight,  convex  or  concave  bases.  The 
largest  number  belong  to  the  last  series ;  the 
next  in  number  to  the  second  series  and  the 
fewest  specimens  are  those  with  straight 
bases. 

These  remarks  on  relative  abundance  are  liable  to  be  upset  at 
almost  any  time.  As  in  the  case  of  axes,  so  we  occasionally 
meet  with  "  deposits"  of  arrowheads  ;"  the  storehouse,  as  it  were, 
of  a  tribe  or  perhaps  of  an  arrow  maker ;  and  as  in  such  cases  there 
is  always  a  predominance  of  one  form,  so  it  may  be  that  other  col- 
lectors have  a  majority  of  straight  based  specimens  from  their  lo- 
cality ;.  or  a  future  "find,"  will  change  the  relative  proportions 
which  we  have  given.  No  predominance  of  any  one  form,  how- 
ever, marks  the  site  of  the  dwelling  and  workshop  of  the  arrow 
maker.  In  some  cases  the  variety  is  wondeiful ;  and  the  broken, 
unfinished  specimens  suggest  that  variety  was  continually  aimed 
at  by  the  ''flint  chipper."  We  have  seen  several  forms  at 
such  a  locality,  that  we  have  not  yet  met  with  in  a  finished  state. 
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Fig.  51. 


Natural  size. 


These  sites  of  skilled  arrow-makers'  workshops  were  usually  on 
projecting  points  or  bluffs  overlooking  a  broad  expanse  of  country ; 
and  when  once  visiied,  are  known  immediately  by  the  countless 
numbers  of  thin,  splintery  flakes  that  cover  the  whole  ground. 
One  such  place  in  particular  had  evi- 
dentl}'  been  so  occupied  for  many  gener- 
ations, or  by  a  score  of  arrow  makers 
during  their  lifetime,  considering  the  vast 
amount  of  chips  and  refuse  material  on 
the  ground.  It  was  a  paradise  for  the 
mineralogist,  for  all  our  mineral  produc- 
tions, suitable  for  chipping,  seemed  to 
be  there  in  abundance.  After  a  rain, 
when  the  chips  were  free  from  dust,  the 
many  colored  jaspers  presented  a  beau.  , 
tiful  appearance.  Isolated  specimens  of  L 
minerals,  "available  for  arrow  making,  are 
frequently  found  in  the  fields,  that  do  not  belong  there  according 
to  the  given  "localities"  of  mineralogists.  One  of  the  finest 
agates  we  have  ever  seen,  was  a  partially 
chipped  mass  found  just  beyond  the  town 
limits  of  Trenton,  N.  J. 

Triangular  arrowheads,  with  concave  bases, 
are  very  abundant  and  present  some  little 
variations  in  detail.  Figure  ol  is  a  beau- 
tiful specimen  of  one  of  these  varieties,  and 
is  of  a  shape  and  size  that  we  frequently 
meet  with.  They  are  mostly  of  black 
quartzose  stone,  or  cut  from  a  hard  piece  of 
slate.  The  specimen  figured  is  of  yellow 
jasper,  with  veins  of  white  quartz  running 
through  it.  A  second  illustration  of  this 
form,  giving  about  the  minimum  size,  is  that 
of  Fig.  52.  It  is  one  of  the  handsomest 
specimens  that  we  have  ever  seen.  It  is  cut 
from  a  greenish  gray  jasper,  and  remains  in  its  perfect  condition. 
Like  the  preceding  this  size  and  form  also  is  mostly  represented 
by  black  specimens  cut  from  hard  stone,  but  one  that  is  much 
more  brittle  than  is  this  many  colored  jasper,  of  which  so  many  of 
our  arrowheads  have  been  made.     A  third  variety  of  this  class  of 
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arrowheads,  is  given  in  figure  53.  The  base  is  so  slightly 
curved  as  to  make  one  doubt  where  to  place  the  specimen.  It  is 
very  nearly  an  equilateral  triangle,  but  is  particularly  to  be  noticed, 
in  that  it  has  not  been  made  with  a  well  defined  point ;  or  if  so 
originally,  has  since  been  sharpened  down  to  a  curved  edge,  and 
again  used  as  an  arrowpoint.  Such  arrowheads  must  have  been 
shot  with  tremendous  force  to  render  them 
effective,  for  the  cutting  edge  is  never 
sharp  as  points  that  have  been  chipped ; 
and  as  they  now  are,  these  curved  topj>ed 
specimens  seem  better  adapted  to  crush 
than  to  penetrate.  The  specimen  described 
is  cut  from  yellow  jasper  or  a  mineral  ap- 
proaching it.  It  has  not  the  gloss  that 
jasper  usually  has.  A  variation  of  the 
form  immediately  preceding  this,  is  given  in  Fig.  54,  of  slate,  but 
well  cut :  this  style  is  very  sparingly  met  with.  The  peculiarity, 
as  will  be  seen  at  a  glance,  consists  in  the  manner  in  which  the 
point  has  been  chipped.  A  single  specimen  of  this  style  would 
probably  excite  no  comment.  The  peculiarity  would  be  considered 
as  resulting  from  a  chance  blow  of  the  arrow  maker.  This  how- 
ever is  proved  not  to  be  so  from  the  fact  that  a  score  or  more 
have  been  gathered,  each,  in  size  and  mineral.  Fig.  55. 

the  fac-simile  of  the  others.  It  is  probable 
that  one  maker  may  have  fashioned  all  that 
we  have  found,  and  the  style  originated  and 
died  with  him. 

A  handsome  form  is  represented  in  Fig.  55. 
It  has  the  appearance  at  first  glance  of  having 
been  barbed  as  in  Fig.  50  but  the  carefully 
chipped  sides  of  the  base  induce  us  to  believe 
that  it  is  now  in  its  original  condition.  With 
a  shaft  much  narrower  than  the  base  of  the 
specimen,  this  would  be  one  of  the  most  ef- 
fective arrowpoints  that  we  have  figured.  It 
is  not  a  common  variety  in  this  neighborhood  Natural  size. 

(Trenton,  N.  J.)  but  we  have  met  with  quite  a  number  precisely  of 
this  pattern  in  the  collections  of  others.  They  are  usually  of  jasper ; 
very  smoothly  chipped  and  are  thin  and  easily  broken.  The  frag- 
ments of  this  form  are  much  more  abundant  than  of  many  others. 
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Fig.  5G. 


Straight  based  specimens,  as  given  in  Figs.  56,  57,  58  and 
59,  are  very  frequently  picked  up  where  arrowheads  are  found 
at  all.  Used  wholly  in  bow  and  arrow  hunting,  they  are  scattered 
pretty  much  every  where.  Falling  by 
chance,  hither  and  thither  when  the  hunter 
failed  to  strike  the  game,  they  have  been 
left  for  anthropological  entertainment  until 
our  time,  to  be  gazed  at  and  their  work- 
manship admired.  The  most  usual  form  of 
this  class  is  the  plain  triangle  (Fig.  56). 
Of  white  or  rose  quartz  or  of  black  slaty  or 
quai-tzose  stone,  they  present,  in  the  field, 
so  much  of  a  contrast  to  surrounding  peb- 
bles, as  to  be  readily  detected  and  picked  up. 
edged  triangle  varies  considerably  in  breadth  and 
length,  the  extreme  in  length  being  the  quartz 
(Fig.  57).  Between  these  two  ex- 
the  variations  of  relative  length  and 
breadth  exist.  This  latter  figure  is 
perhaps  a  little  more  abundant  than 
the  preceding,  and  when  evenly  cut 
from  a  piece  of  veined  or  rose  quartz 
is  a  very  beautiful  specimen  of  an- 
cient stone  work.  The  minimum  size 
of  equilateral  triangular  arrowheads 
of  this  pattern  is  shown  in  Fig.  58.     This  specimen 
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is  cut  from  a  piece  of  dark 
chocolate  jasper.  Its  size  is  usually  found 
cut  from  black  stone,  and  is  generally  of 
equally  good  workmanship.  Like  the 
more  slender,  green  jasper  specimen  (Fig. 
52),  it  must  have  been  used  only  in  secur- 
ing small  birds  and  mammals.  A  rare  form 
of  this  class  is  the  pretty  specimen  (Fig. 
59).  This  is  cut  from  a  piece  of  green- 
ish jasper,  and  while  very  peculiarly  out- 
lined, still  bears  some  resemblance  to  the 
specimen  already  described  (Fig.  55).  The  base  also  approaches 
that  of  the  beautiful  specimen.  Fig.  45.  Indeed,  we  were  at  first 
inclined  to  believe  that  that  form  was  intended,  but  the  narrow 
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stem  being  broken,  it  was  finished  up  as  we  now  see  it.  Lately  we 
have  seen  several  stems  like  it,  but  smaller,  and  as  they  are  all 
thinner  than  the  stemmed  arrowheads,  and  show  nothing  of  the 
well  marked  central  ridge  that  they  have,  we  be- 
lieve that  this  style  was  designed,  just  as  it  is,  but 
probably  for  some  especial  purpose  —  some  particu- 
lar game.  They  are  about  as  scarce  as  any  one  va- 
riety, so  far  as  our  experience  in  collecting  goes. 

The  leaf-shaped  arrowhead  and  its  modifications, 
and  those  arrowheads  with  convex  bases,  are  well 
represented  in  numbers,  in  the  usual  day's  "find" 
in  any  neighborhood  good  for  collecting.    The  plain 
leaf-shaped  form  (Fig.  60)  is  the  prevailing  variety, 
and  the  difference  in  size  in  a  large  series  is  but  very 
slight.      They   are   generally   chipped   from   white 
quartz,  and  exhibit  careful  workmanship.     The  point  and  edges 
are  invariably  sharp  ;  the  indestructible  nature  of 
the  mineral  having  helped  to  preserve  them  until 
this  time.     When  first  lost,  who  can  say  ?    A  va- 
riety of  this  form,  verging  into  the  plain  triangle 
j,.gg2  is  shown  in  Fig.  61. 

The  plainly  notched 
base  shows  how  it 
was  attached  to  a 
shaft,  which  does 
not  appear  so  read- 
ily in  the  case  of  the 
preceding  form.  The  present  form 
is  but  seldom  met  with.  So  far  they 
have  varied  but  very  little  in  size  or 
material  (jasper)  from  the  one  fig- 
"j  ured.  Another  and  peculiar  form  is 
shown  in  Fig.  62.  This  specimen  is 
of  mottled  slate,  and  is  larger  than 
the  general  run  of  leaf-shaped  arrow 
heads,  even  of  that  given  in  Fig.  60. 
Its  size  indeed  suggests  the  spear, 
and  we  are  somewhat  inclined  to  think  that  an  arrow  with  such  a 
head  would  be  a  very  uncertain  weapon,  in  the  hands  of  howso- 
ever good  a  marksman. 
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In  continuing  the  subject  of  arrowheads,  we  have  a  few  words 
to  say  concerning  certain  forms  that  have  more  or  less  affinity  to 
those  already  figured,  but  have  peculiarities  of  their  own,  worthy 
of  some  special  comment.  The  first  of  these  specimens  is  illus- 
trated by  figures  63  and  64.  While  bearing  some  Vesemblance 
to  each  other,  they  are  not  both  fragments,  as  they  appear ; 
Figure  63  being  evidently  a  finished  specimen,  as  the  base  is 
chipped  and  not  broken.  This  fact  renders  it  probable  that  the 
other  (Fig.  64)  has  had  a  chipped  base  of  similar  form,  which  has 
since  been  broken.  Both  have  had,  and  one  still  has,  a  very  good 
point.  They  are  thick  and  heavy  ;  strong  enough  for  harpooning, 
but  are  not  long  enough  to  penetrate  sufficiently  deeply  to  kill, 
say  a  sturgeon  or  gar.      When  these  were  in  use,  our  pickerel 

Fig.  63.  Fig.  fri. 
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may  have  been  much  larger  than  now,  and  in  that  case  they  would 
have  been  effective  in  spearing  them,  but  are  too  cumbrous  for 
the  slender  Esoces  that  are  now  found  in  our  waters.  In  works 
on  prehistoric  remains,  we  do  not  find  this  form  figured  or  de- 
scribed in  either  stone,  bone,  or  bronze.  Unless  one  or  two  frag- 
ments that  we  have  belong  to  this  form,  we  have  never  met 
with  any  other  specimens  than  the  two  here  figured.  The  speci- 
men given  in  Fig.  63  is  of  jasper  and  heavier  in  all  its  details  than 
the  other  which  is  of  lighter  material  and  more  smoothly  chipped 
throughout. 

A  third  example  of  arrowhead  exhibiting  certain  peculiarities 
is  represented  by  Fig.  65.  It  has  been  frequent I}^  remarked  that 
arrowheads,  wherever  found  and  of  whatever  age,  all  have  very 
much  in  common;  and  if  a  collection  from  all  quarters  of  the 
globe  was  to  lose  the  labels,  it  would  be  a  difficult  matter  to  de- 
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termiue  the  locality  of  each,  unless  the  mineral,  from  which  they 
were  made,  would  decide  the  question;  and  another  interesting 
feature  is  the  similarity  between  aiTOw,  spear  and  harpoon  points 
of  an  age  long  past  and  those  now  being  used  and  made  by  the 
sav^es  who  are  still  more  or  ^'^g-  go, 
less  completely  in  their  stone 
age.     Bearing   this   in   mind,  [ 

we  call  attention  to  the  "  har- 
poonpoint,"  which  in  all  im- 
portant  features  is   identical 
with  one  figured  by  Prof.  Nils- 
son,*    and    concerning  which 
he   says,   "the    stone    points 
(for  harpoons)  var}^  in  shape  ; 
sometimes  they  are  as  in  pi. 
iii,  figs.  45,  47.     Such  are  like- 
wise  found   in  Scania  .... 
The  broad  head  seems  to  indi- 
cate that  they  have  been  har- 
poons rather  than  an'owheads. 
....  It  appears  to  me  cer- 
tain  that  pi.  X,  ^g.  203  has 
been  the  stone  point  of  an  harpoon.  ...     A  person  who  had  long 
resided  in  Greenland  recognized  it  at  once  as  such."    Here  we  see 
that  a  New  Jersey  and  an  ancient  Scandinavian  specimen,  and  a 
Greenland  one  of  the  present  day  are  identical.     If  breadth  of 
the  head  of  arrowpoints    is    an  indica- 
tion of  use  as  harpoons,  then   several 
that  we  have   figured   must  be  placed 
under  that  heading ;  but  while  they  have 
unquestionably     sufficient     breadth,    as 
shown   in  Figs.  36  and  37  and  38  and 
39,  they  have  not  a  notched  or  other 
style  of  base,  that  would  secure  a  firm 
1  fastening  to  the  staff  of  the  implement. 
In  concluding  the  subject  of  "arrow 
heads,"  in  this  present  paper,  we  desire 
to  call  attention  to  two  other  examples  of  specimens   having  a 
marked  similarity  to  those  figured  by  ethnologists  in  works  de- 

*  stone  Age  in  Scandinavia,  edited  by  Sir  J.  Lubbock;  plate  x,  fig.  203;  and  page  28. 
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voted  to  "  relics"  of  other  countries.  Prof.  Nilsson,  to  whom  we 
have  so  often  referred,  figures  on  plate  xiii,  figs.  225-226,  two 
''arrowheads",  which  he  refers  to  (page  88)  as  spears  which 
have  been  worn  down  and  broken  from  use,  and  repaired ;  and 
considers  the  specimens  to  have  been  once  like  others  referred 
to,  about  six  inches  in  length.  Fig.  66,  found  here  in  New 
Jersej^,  is  almost  identical  except  in  size,  which  is  but  one  half 
that  of  the  Scandinavian  specimen.  It 
seems  not  a  little  curious  that  not  only 
do  we  find  here  pretty  much  all  that 
characterizes  the  Scandinavian  stone 
age,  but  even  fragments  that  have  been 
utilized  are  here  found,  showing  that 
they,  too,  have  imdergone  a  similar  re- 
storative treatment. 

Figure  67  represents  a  handsomely 
chipped,  rough-edged,  bluutl}^  pointed 
arrowhead ;  at  least  we  will  here  fol- 
low Prof.  Nilsson,  and  call  them  so, 
inasmuch  as  he  has  figured  the  same 
form,  except,  that  they  appear  more 
roughly  worked.  He  gives  two  figures 
that  show  the  similarity  better  than  a 
mere  description  can,  on  pi.  ii,  fig.  36, 
and  pi.  xvi,  fig.  266.  In  size  the  speci- 
mens agree. 

As,  most  frequently,  stemmed  arrows 
of  any  variet}''  are  in  a  fragmentary 
condition,  we  call  attention  to  the  illus- 
tration of  a  jasper  arrowpoint  (Fig. 
68)  which  is  perfect  in  itself  and  quite 
equals,  in  beauty  of  finish,  any  speci- 
men of  European  flint  chipping  we  have 
ever  seen.  There  were  certainly  some  ver>'  skilled  arrow  makers 
among  our  aboriginal,  stone  age  people. 

Taking  a  general  survey  of  the  collection  of  arrowheads  that  we 
have  now  studied  in  detail,  one  or  two  circumstances  connected 
with  them  become  evident  and  are  worthy  of  comment.  As  a  class, 
they  are  usually  about  one-third  smaller  than  similar  arrowpoints.* 
as  described  and  figured  by  various  authors,  from  Europe  especially, 
and,  looking   at  them  from   a  mineralogical  point  of  view,  we 
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find  that  the  majority  are  made  of  minerals  that  are  not  to  be 
found  anywhere  in  the  neighborhood,  or  even  in  the  state ;  and 
as  they  were  unquestionably  manufactured  here,  the  minerals  in 
bulk  must  have  been  transported  from  a  distance.  The  large  jas- 
per hatchet  (or  lancehead,  Fig.  22)  was  one  of  a  hundred  and  fifty, 
all  of  which  were  cut  from  the  same  mass,  and  considering  them 
to  weigh  eight  ounces  each,  we  have  in  them' a  bulk  of  stone  not 

pleasant  to  carry  as  transporta- 
tion was  then  eflected —  on  men's 
backs  probably.  Indeed,  near 
where  these  were  discovered,  was 
afterwards  found  a  mass  of  the 
same  mineral  which  was  quite 
heavy  but  we  cannot  now  recall 
the  exact  weight. 

Spears.  —  There  are  to  be 
found  in  almost  every  field,  where 
arrowheads  are  ever  met  with, 
^  certain  large  specimens  having 
all  the  general  features  of  the 
preceding,  but  were  unquestion- 
I  ably  intended  for  other  purposes. 
Such  specimens  we  have  designa- 
ted "spears,"  a  term  which  may 
or  may  not  include  "  lances,"  as 
what  we  shall  presently  denomi- 
nate a  lance  may  really  not  have 
been  so  used.  Fig.  69  represents 
a  perfect  specimen  of  the  spear, 
it  being,  as  are  so  many  of  the 
arrowheads,  provided  with  the 
tang,  or  projecting  base  ;  and  in  general  appearance  resembles  sev- 
eral of  the  forms  of  those  smaller  implements.  This  specimen  is  of 
jasper.  Very  well,  but  not  as  finely,  cut  are  many  arrow  points ; 
and  it  shows  by  its  whole  aspect  to  have  been  wrought  out  with  a 
view  to  strength  and  durability,  as  well  as  being  etfective  in  the 
chase  or  in  battle.  The  point  and  sides  are  still  very  sharp  and 
capable  of  inflicting  a  fearful  wound  if  thrust  with  a  moderate 
'  amount  of  force.  The  specimen  figured  is  three  and  three-quar- 
ters long  by  a  little  less  than  one-half  in  width.  This  size  is 
about  the  average  of  the  spears  such  as  we  are  now  describing. 


Natural  size. 


Digitized  by 


Google 


THE   STONE   AGE   IN   NEW  JERSEY. 


217 


\ 


\ 


Fig.  70  represents  an  allied  yet  much  handsomer  form,  which 
is  quite  rare  and  so  far  has  been  always  found  (by  us)  in  a  frag- 
mentary condition.  It  is  simply  an  enlargement  for  spear  pur- 
poses of  a  common  form  of  arrowhead.  The  workmanship  of 
this  specimen  excels  that,  of  the  preceding,  which  may,  however, 
be  due  to  the  greater  tractability  of  the  mineral.  Like  the  other 
spear  we  have  figured,  this  specimen  as  a  hunting  implement 
or  weapon  in  war  is  very  formidable.  With  the  ordinary  force  of 
a  man's  arm,  such  a  rig.  71. 

spearhead  would  ifii- 
pale  a  sturgeon,  and 
thrown  as  a  javelin 
would  probably 
cleave  a  man's  skull. 
The  sharply  barbed 
base  would  make  this 
more  efficacious  in 
the  chase  than  some 
of  the  European 
specimens  figured  by 
Prof.  Nilsson,  which, 
however,  are  usually 
somewhat  larger.  Sir 
John  Lubbock  figures 
a  modem  Esquimaux 
spearhead  in  "  Pre- 
historic Times,"  ^g. 
218,  which  is  very 
innocent  looking  in 
comparison  with  this. 

Judging  from  the 
abundance  of  stone 
implements  that  are  made  of  a  much  less  durable  and  easily 
wrought  material  than  jasper,  it  would  seem  as  though  there  was 
an  ancient  aristocracy,  or  at  least,  then,  as  now,  there  were  two 
classes,  a  more  wealthy,  and  a  poorer  one.  Fig.  71  represents  a 
very  common,  although  invariably  (so  far)  broken  style  of  spear- 
head, differing  somewhat  from  the  preceding  (Fig.  70),  but  closely 
allied,  however,  to  it.  This  specimen  is  broader  and  has  been 
longer.    The  base  is  merely  a  straight,  naiTow  tang  and  suggests 
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the  base  of  the  preceding,  which  we  have  represented  as  similar  to 
this.  The  two  specimens  each  supply  to  the  other  the  missing  parts, 
or  at  least  suggest  them.  These  three  allied  forms  of  true  spears 
are  not  abundant.  Probably  they  constitute  about  one  per  cent. 
.  of  the  "  find  "  in  any  local- 

ity, except,  perhaps,  the 
sites  of  the  former  labors  of 
aiTow  makers.  Here  fi'ag- 
ments  of  spears  abound  in 
greater  proportion.  Their 
use  rendered  them  more 
likely  to  become  broken  ' 
than  arrowheads  would  be ; 
and  we  now  find  that  a  much 
greater  proportion  of  them 
are  broken,  notwithstanding 
their  much  greater  strength. 
Possibl}'  their  size,  render- 
ing them  more  conspicuous, 
has  led  to  their  having  been 
more  frequently  gathered 
^^''^V  /  ^\f^%i^^^  f\  up,  years  ago,  when  their 
1  n^iJI^t^  ^^^  ^^^R  *  I  shape  and  beauty  made 
^  '^^  1  Jt'A   them  attractive  and  curious, 

before  they  were  consid- 
ered of  scientific  value.  We 
know  of  three  beautiful 
specimens  of  large  jasper 
spears  that  were  picked  up 
by  the  grandfather  of  their 
present  owner  over  one  hun- 
dred years  ago.  Indeed,  if 
we  had  now  in  our  posses- 
sion one-half  of  the  speci- 
mens we  gathered  and  lost, 
when  rambling  about  the 
country  during  summer  vacations,  the  illustrations  of  this  paper 
would  be  iiir  more  attractive. 

As  we  separated  the  arrowheads  into  two  classes,  those  with 
projecting  bases  and  those  not  so  furnished,  so  we  must  also  sepa- 
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rate  the  spears.  Fig.  72  is  a  beautiful  specimen  of  a  spearhead 
of  a  kind  of  flint,  and  mineralogically  is  unlike  any  other  specimen 
in  our  collection.  It  is  the  leaf-form  of  arrowhead  enlarged  and 
is  of  fine  workmanship.  As  a  weapon  it  must  have  been  valuable, 
but  it  is  difficult  to  conceive  how  it  could  have  been  sufficiently 
securely  attached  to  a  long  shaft.  It  is  little  less  than  five  inches 
in  length,  by  two  and  one-eighth  in  breadth.  We  have  never  met 
with  another  specimen  that  was  like  it  in  all  particulars,  size  in- 
cluded, but  have  seen  them  in  collections 
made  elsewhere  in  the  United  States  and 
in  South  America. 

Lanceheads.  —  Fig.  73  is  a  representa- 
tive of  an  average  specimen  of  tliose  long, 
slender,  finely  edged  slates,  which  we  here 
denominate  as  "lanceheads."  They  are 
never  wrought  with  that  care  which  char- 
acterizes arrow  and  spearheads,  but  still 
have  had  sufficient  care  bestowed  upon 
them  to  show  that  they  were  for  some  im- 
portant purpose.  They  are  very  abundant, 
scattered  promiscuously  over  the  whole 
state,  and  turn  up  at  odd  times,  eveiy 
where  and  anywhere.  Along  the  shores  of 
our  creeks  and  from  the  bottom  of  the  Del- 
aware River,  upland  and  lowland,  it  seems 
to  make  no  difference  as  to  the  character 
of  the  place,  here  or  there,  they  are  equally 
abundant.  We  cannot  now  remember  how 
many  specimens  of  them  we  included  in  a 
collection  sent  in  the  summer  to  London,  but  we  believe  that 
they,  with  the  pile  now  before  us,  would  number  nearly  a  hun- 
dred. We  have  intimated  that  the}-  were  only  of  slate — this  is 
not  so.  The  "deposit"  of  which  we  have  spoken  already,  of  jas- 
l)er  specimens,  of  which  the  large  hatchet  figured  was  one,  was 
composed  of  "lanceheads"  very  similar  to  this  slate  here  figured. 
As  all  these  *' slate"  specimens  have  a  well  defined,  blunt  base, 
we  have  thought  that  the  handle  or  shaft  must  have  been  here 
attached,  and  if  so,  then  we  cannot  look  upon  them  as  an3'thing 
else  tlian  lances  or  javelins.  The  majority  of  "  the  jasper  deposit" 
just  referred  to  also  had  this  same  feature  of  a  well  defined  base. 
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When  such  was  not  the  case,  we  should  call  the  specimen  a 
hatchet.  Specimens  similar  to  these  seem  to  be  characteristic  of 
"finds"  in  all  parts  of  the  globe.  Our  specimen  certainly  bears  a 
strong  resemblance  to  the  Kjokkenmoddings  lanceheads  figured 
by  Sir  John  Lubbock,  after  Worsaae,  in  "Prehistoric  Times,"  p. 
230,  figs  173,  174,  175.  Our  specimen  is  double  the  width  and 
one-third  longer,  but  we  have  met  with  some  few  that  were  iden- 
tical in  size  with  the  illustrations  quoted. 

Knives. — Were  the  specimens  (Figs.  74  and  75)  found  on  the 
site  of  the  former  labors  of  an  arrow  maker,  or  were  they  but 
very  rarely  met  with  under  any  circumstances,  we  should  be  dis- 

Fig.  74.  Fig.  75. 
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posed  to  consider  them  as  only  worked  jaspers  that  had  been  left 
unfinished  and  were  probably  commenced  for  arrowheads.  Such, 
however,  is  not  the  case.  Such  specimens  as  these  are  scattered 
singly,  say  one  or  two  to  an  acre,  over  all  the  ground  that  we 
have  searched  for  antiquities ;  and  although  they  vary  materially 
from  "flints"  that  have  been  designated  "knives"  by  Nilsson  and 
Lubbock,  still  we  have  come  to  the  conclusion  that  as  knives 
they  were  used.  One  consideration  must  here  be  borne  in  mind, 
that  it  is  almost  certain  that  there  was  scarcely  a  single  instru- 
ment but  had  man}''  uses,  and  as  pocket  knives  are  now  frequently 
a  combination  of  various  tools,  so  the  rudely  chipped  jaspers  had 
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a  multiplicity  of  uses.  The  edge  being  the  prominent  charac- 
teristic of  the  specimens,  cutting  must  have  been  the  principal 
object  in  the  making,  and  therefore  we  call  them  "  knives."  Com- 
menting on  a  collection  of  antiquities  forwarded  to  him  from  this 
neighborhood.  Sir  John  Lubbock  remarks,  "the  absence  of  flakes 
and  true  scrapers  surprises  me.  How  do  you  account  for  it  ?  Is 
there  no  flint  in  the  neighborhood  ?"  There  is  no  flint  in  the  neigh- 
borhood, and  as  jasper,  slate  and  sandstone  do  not  flake  oflT  as 
readily  and  conveniently  as  flint  proper,  so  we  do  not  have  in  the 
abundance  characteristic  of  European  "finds,"  ti-ue  "flakes"  and 
"scrapers"  such  as  may  have  been  made  by  almost  a  single  blow ; 
and  so  too,  our  knives,  if  those  we  have  figured  be  knives,  have 
not  a  smooth  edge,  as  a  single  plane  of 
cleavage  produces,  but  still  would  surely 
be  effective  for  most  of  the  uses  to  which 
any  "flint"  knife  could  be  put.  The 
specimens  are  always  of  an  elongated, 
oval  outline,  and  vary  little  from  three 
inches  in  length  by  one  and  one-half  in 
width. 

Both  sides  are  equally  smoothly  chip- 
ped. In  some  specimens,  indeed  in 
quite  a  large  number,  there  is  more  of  a 
curve  to  one  side  than  the  other,  ap- 
proaching in  this  the  general  appearance 
of  the  semi-lunar  knives  found  in  Swe- 
den. (See  Nilsson's  "  Stone  Age,"  plate 
V,  .figs.  88-9.)  Figure  75  shows  this 
more,  perhaps,  than  any  other  specimen  in  our  collection.  Mr. 
Lubbock  has  figured  in  "Prehistoric  Times"  (page  490,  fig.  214), 
an  Esquimaux  knife,  that  certainly  can  be  duplicated  without  diflfi- 
culty,  without  the  handle.  Many  of  the  more  elongated  leaf-shaped 
arrows,  that  had  lost  their  points,  might  have  been  thus  used,  by 
placing  the  broken  end  in  a  bone  handle  and  so  converting  the 
base  and  sides  into  the  edges  of  a  knife  blade.  As  we  do  not 
often  find  arrowheads  which  give  evidence  of  having  been  re- 
pointed,  perhaps  very  many  of  the  specimens  now  found  without 
points  were  once  inserted  into  bone  handles,  which  latter  have 
long  since  crumbled  into  dust. 

Scrapers. —  Every  collection  of  flint  implements  found  in  Eu- 
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rope  seems  to  have  always  a  large  number  of  rude  implements 
that  have  been  called  *'  scrapers  :*'  viz.,  tools  for  scraping  and  clean- 
ing raw  skins  of  animals,  which  were  afterwards  to  be  converted 
into  clothing.  Prof.  Nilsson,  besides  these  "scrapers,"  describes 
a  ''stretching  implement,"  which  may  or  may  not  be  represented 
here  by  certain  carefully  cut  jasper  specimens,  which  we  will  re- 
fer to  presently.  Specimens  tliat  we  here  figure  as  scrapers  (Figs. 
76  and  77)  approach  somewhat  to  the  figures  and  descriptions 
of  Nilsson  and  Lubbock,  but  do  not  agree  wholh'^  with  either. 
Fig.  76  will  be  found  somewhat  similar  to  the  illustration  in  Nils- 
son's  work,  plate  ix,  fig.  188.  It  will  be  noticed,  however,  as  in 
all  our  New  Jersey  specimens,  that  both  sides  are  chipped.  Speci- 
mens such  as  this  and  those  following  were  sent  to  Sir  J.  Lubbock, 
who  expresses  surprise  at  the  absence  (in  the  collection)  of  "  true  " 

Fig.  77.  Fig.  7b. 


Natural  size.  Natural  size. 

scrapers.  Admitting  the  dissimilarity  between  the  European  and 
the  American  specimens,  w^e  still  claim  for  ours  greater  beauty  of 
finish  and  fully  as  great  adaptation  to  the  use  intended. 

"Stretching  Implements." — Prof.  Nilsson  calls  by  this  name 
certain  forms  of  stone  implements,  which  he  says  resemble  greatly 
"  the  bone  implement,  provided  with  a  handle,  which  is  there  used 
for  stretching  the  skins  in  order  to  give  them  the  requisite  soft- 
ness." The  figure  that  he  gives  is  represented  with  a  shaiy  edge, 
but  he  says,  in  the  bod}^  of  the  work,  that  "  the  widened  part,  rep- 
resenting the  edge,  has  been  rounded  off  b}*  constant  icear.  proba- 
bly ft'om  being  rubbed  against  leather  or  something  of  that  kind." 
(''Stone  Age  in  Scandinavia,"  p.  77.)  The  widened  part  of  our 
specimens  (Figs.  78  and  79)  are  not  worn  smooth  in  one  sense 
but  the  ridges  are  not  acute  enough  to  endanger  the  leather  by 
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Fig.  7y 


cutting,  and  we  can  readily  see  that,  provided  with  a  handle,  they 
would  be  well  adapted  to  the  use  he  mentions  with  re^e  ence  to 
Scandinavian  specimens.  One  argument  in  favor  of  these  spec- 
imens being  used  for  domestic  purposes,  is  that  we  have  found 
them  numerous  in  certain  localities,  where  the  large  number  of 
fragments  of  pottery,  "  comcrushers,"  pestles,  etc.,  shows  that  on 
that  spot  once  was  a  dwelling  or  village  of  those  ancient  people 
who  utilized  the  "relics"  that  we  have  been  describing.  As  to 
their  manufacture,  we  have  but  to  remark  that  they  appear  to 
have  been  made  from  the  mineral  directly,  and  not  from  the  bases 
of  broken  spearheads,  our  reason  being  that  they  are  generally 
thicker  and  wider  than  spearheads ;  though,  on  reference  to  the 
spearhead  (Fig.  69),  it  will  be  seen  that  the  basal  third  of  this 
specimen  would  make  a  "  stretcher"  very  similar  to  the  one  we 
have  figured  here,  79.  These 
stretchers  or  skin  dressers  are 
quite  abundant.  From  one  field 
of  but  eight  or  ten  acres  we  have 
over  seventy  specimens,  all  agree- 
ing remarkably  in  size  and  shape,  j^ 
and,  with  one  exception,  all  are  p"  ,  J 
cut  from  jasper. 

Somewhat  allied  to  scrapers, 
hatchets ;  and  in  a  measure  sui 
generis,  is  the  next  illustration  we 
shall  give.  The  specimen  itself 
is  a  light  yellow  jasper  "flake," 
subsequently  chipped  about  its  edges, 
were  attached  to  the  centre  of  the  flatter  side,  or  base,  the  stone 
would  then  make  a  comparatively  good  double  edged  axe  or 
hatchet.  If,  however,  a  short  bone  handle  had  covered  the 
straight  side  or  base,  then  the  specimen  could  have  been  used  as 
a  knife,  or  "  skinner,"  although  now  its  edge  is  too  irregular  and 
dull  for  skinning.  When  sharper,  however,  it  could  have  been 
utilized  in  detaching  the  tough  hide  of  the  bison  or  a  deer ;  but 
whether  or  not  the  bison  ever  roamed  in  New  Jersey,  we  know 
not.  Lubbock  figures  as  "flint  implements,"  a  series  of  speci- 
mens taken  from  a  tumulus  at  West  Kennet,  Eug.,  (Prehistoric 
Times,  p.  153,  figs.  147  -  50  ;)  a-  d  to  his  figure  150  our  speci- 
men certainly  bears  great  resemblance.      As  Sir  John  Lubbock 
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If  a  "hatchet"  handle 
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does  not  give  any  other  name  to  the  specimens,  nor  suggest  their 
probable  particular  use;  we  can  only  follow  his  example,  as  to 
figure  80,  and  call  it  an  "implement."  This  certainly  is  an  easy, 
but  scarcely  satisfactory  way  of  escaping  a  trouble,  which  perhaps 
is  little  bettered  by  the  suggestion  that  just  such  a  chipped 
flint  may  not,  by  its  original  owner,  have  been  specially  set  apart 
for  particular  use  or  uses,  but  have  been  a  sort  of  "  handy  come- 
by,"  valuable  to  crush  a  mussel,  or  crack  a  marrow  bone,  but  never 
designated  by  its  first  possessor,  as  either  the  one  or  the  other. 
Indeed,  would  not  a  people  whose  advancement  was  but  thus  far 

Fig.  80. 


Natural  size. 

progressed — a  stone-age  people — be  limited  in  the  variety  of  im- 
plements, and  adepts  in  the  art  of  multiplying  uses  for  a  single 
simple  article? 

Perforated  Stones. — In  the  fourth  volume  of  the  American 
Natcralist,  page  380,  we  have  described  and  figured  a  curiously 
formed  "relic"  found  near  Trenton.  We  now  know  that  they 
are  frequently  found  in  the  west,  and  since  the  publication  of  the 
notice  of  our  Jersey  specimen,  a  figure  of  an  allied  carved  stone, 
from  Vermont,  has  been  published  on  page  16,  of  the  fifth  volume 
(1871).  Figs.  81,  81a,  is  an  ornament  or  "gorget"  (Squier 
and  Davis)  found  in  the  same  field  with  the  specimen  we  have 
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referred  to  (Araer.  Nat.  page  380,  1870).  It  is  of  softer  ma^ 
terial  and  perhaps  not  as  finely  finished  as  some  similar  speci- 
mens ;  but  the  hole  that  runs  the  whole  length  of  the  specimen  is 
as  perfect  as  any  drilling  in  metal  that  we  have  ever  seen.  The 
width  of  the  specimen  in  the  centre  is  just  one  inch.  The  breadth 
at  the  top  one  and  one-half  inches.     As  in  the  specimen  figured 

Fig.  81. 


Natural  size. 

in  the  Naturalist  for  March,  1871,  p.  15,  this  has,  also,  the  perfo- 
ration slightly  smaller  at  the  apex  than  at  the  base.  Another  per- 
forated stone  is  the  elongated,  quadrangular  flat  stone  (Fig.  82). 
This  specimen  has  been  carefully  polished  and  is  very  graceful  in 
outline.  The  perforation  near  one  end  —  the  smaller  —  is  evenly 
drilled  from  each  side  to  the  centre,  where  the  two  depressions 

Fig.  81  a. 


meet  in  an  opening  one-third  the  diameter  of  the  drilling  at 
the  surface.  The  use  is  perhaps  a  matter  of  doubt,  but  the  per- 
foration suggests  that  it  was  suspended  by  a  cord,  probably  around 
the  neck.  It  has  been  suggested  that  it  was  used  as  an  "  ear 
drop." 

Fishing-plummets.  —  Girdled,  globular  or  oval  pebbles,  which 
have  l)een  designated  "•  fishing-plummets,"  are  very  abundant.    We 

AMER.  naturalist,  VOL.  VI.  15 
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have  never  met  with  any  having  more  than  the  one  groove  each,  as 
Fig.  82.  Prof.  Nilsson  describes.     Indeed,  one 

of  his  specimens  he  mentions  as  com- 
ing from  the  Delaware  River,  Penn- 
sylvania ;  and  as  ours  (Fig.  83)  was 
picked  lip  from  the  shore  of  that  river, 
they  may  have  helovged  to  the  same  net ! 
While  the  fact  of  the  vast  majority  of 
these  stones  being  found  in  the  beds 
of  rivers  or  on  the  immediate  shores 
would  naturally  suggest  the  use  how 
attributed  to  them,  still  very  many  are 
found  upland  far  from  any  water  at 
present ;  so  that  they  may  have  had 
some  other  use  than  net  weights,  or 
have  been  lost  in  the  transportation 
of  nets  overland. 

Pottery.  —  As  we  have  nothing  but 
fragments  to  offer,  we  will  close  our 
extended  notice  of  "Indian  antiqui- 
ties" with  a  few  words  concerning 
these  specimens  (Figs.  84,  85,  86, 
Natural  size.  87).    In  the  stylc  of  decoration,  these 

will  be  seen  to  vary.     On  examining  a  vast  quantity  of  such  frag- 
ments, we  find  no  other  forms  of  ornamentation,  but  frequently  a 
j,j    g3  combination  of  two,  three 

or  all  of  these  forms.    Fig. 
84  is  part  of  the  top  of  an 
urn  or  vase,  and  the  rim,  as 
I     distinct  from  the  sides  of 
I  the  vessel,  is  well  shown. 
|ii  On  comparison  with  frag- 
|]  ments  figured  by  Sir  John 
Lubbock,  in  '' Prehistoric 
Times"    (page    154,   figs. 
151-4),  we   find   that   the 
New  Jersey  specimens  are 
not  greatly  dissimilar  and 
are  quite  as  handsome. 
To  what  extent  the  "  ab- 
origines" were  vegetarians,  or  were  adepts  in  gastronomic  science. 
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it  is  difficult  now  to  determines  but  besides  the  vast  quantity 
of  fragments  of  pottery,  there  are  frequently  to  be  found,  long, 
cylindrical  stones,  with  tapered  and  polished  ends,  that  for  want 
of  a  better  name,  perhaps,  are  entitled  "  pestles."  They  are  too 
well  known  to  need  a  figure  given  of  any  specimen,  and  their 
whole  extent  of  variation  is  in  length  and  diameter.     The  largest 


Fig.  84. 


Fig.  85. 


Natural  size. 


Natural  size. 


Fig.  86. 


Fig.  87. 


we  have  ever  seen  is  in  the  possession  of  Dr.  John  W.  Ward  of 
Trenton,  and  was  found  near  that  place.  It  is  seventeen  and  one- 
half  inches  in  length,  and  scant  eight  inches  in  circumference. 
It  is  bevelled  at  either  end  and  polished  ;  indicating  that  the  ends 
were  used  in  crushing  corn  (  ?)  by  striking  blows,  rather  than  by 
rolling  the  pestle  in  the  depression  of  a  basin-shaped  stone.  Very 
many  of  these  pestles  are  less  uniform 
in  their  circumferences,  being  nearer  an 
ovoid  cylinder  in  shape  than  truly  cylin- 
drical, and  again,  some   specimens   we 

have     gathered, 

have   a  some- 
what   polished 

surface     at    the 

middle,  showing 

that    the    usual 

contact   was 

there,    rather 

than  at  the  ends. 
Very  many  of  these  ''  pestles  "  are  of  diminutive  size,  varying 
from  three  to  seven  inches,  and  of  diameter  in  proportion.  Their 
use  is  plainly  indicated  by  the  occas'Onal  presence  of  a  shallow 
mortar;  a  circular  flat  stone,  in  the  centre  of  which  is  a  depres- 
sion that  has  been  gradually  worn  by  the  constant  rubbing  action 
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of  the  little  pestle.  Their  use  was  unquestionably  to  prepare  the 
paint  used  in  the  decoration  of  the  face  and  body.  Indeed,  one 
specimen  of  such  mortar  and  pestle,  exhumed  with  a  skeleton 
and  some  weapons,  had  a  hard  cake  of  reddish  clay  filling  up 
the  depression  of  the  mortar,  which  was  the  more  easily  recog- 
nizable, as  the  surrodnding  earth  was  of  a  peculiar  blue-black  color, 
being  an  admixture  of  the  surface  loam  and  uuderl^'ing  blue  tr las- 
sie clay  that  is  so  abundant  in  the  neighborhood  of  Trenton, 
New  Jersey. 

Of  other  implements  belonging  to  our  prehistoric  kitchens,  there 
is  but  little  to  be  said,  except  of  certain  large,  saddle-shaped 
stones  tliat  are  claimed  to  have  been  used  as  the  "  mills  "  whereat, 
by  the  use  of  large  pestles,  maize  was  crushed  before  being  used 
as  food.  Certainly  several  such  stones  as  we  refer  to  were  adrai- 
rablj'  adapted  for  just  such  use  ;  and  we  doubt  not  that  to  consider 
them  as  corn-mills  is  correct.  They  have  invariably  been  too  un- 
wieldy to  move  from  the  fields  for  purposes  of  illustration ;  and 
in  fact  have  varied  so  in  shape,  that  no  one  illustration  would  give 
a  general  idea  of  the  whole  set. 

The  same  remarks  will  apply  to  other  large  stones,  that  appear 
to  have  been  utilized  by  the  Redman,  and  are  called  "  anvils,** 
for  want  of  a  more  correct  designation.  Dr.  Thomas  S.  Stevens 
of  Trenton,  to  whom  we  are  indebted  for  many  favors,  has  called 
our  attention  to  one  such  anvil,  which  was  found  on  the  site  of  an 
"  Indian "  village.  The  stone  in  question  is  about  twenty  inches 
in  height ;  has  an  hour-glass  contraction  at  the  middle,  and  has  a 
level,  circular  surface  at  either  end  of  about  nine  inches  in  diameter. 
Where  contracted  at  the  middle,  it  measures  about  five  or  six  inch- 
es in  diameter.  The  present  shape  of  the  stone,  we  found  on  trial 
to  be  admirably  adapted  for  use  as  an  an\nl,  or  "  bench  ; "  by  plac- 
ing it  before  you,  between  the  legs,  and  seating  yourself  upon  the 
ground.  Thus  positioned,  one  could  easily  imagine  himself  a  pre- 
historic arrow  maker,  resting  one  surface  of  a  block  of  jasper  upon 
the  upper  face  of  the  anvil,  and  striking  off  the  precious  flakes, 
that  a  subsequent  laborious  chipping  would  transform  to  such  deli- 
cate arrowheads  as  we  have  figured.  Whether  such  an  anvil  as 
here  described,  was  shaped  from  a  globular  boulder  or  not,  is  a  very 
diflacult  question  to  decide ;  but  judging  from  the  mineralogical 
character  of  the  implement,  we  consider  that  it  originally  had 
some  resemblance  to  its  present  shape,  and  was  afterwards  chipped 
to  perfect  the  uniformity  of  its  hour-glass  contraction. 
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We  have  now  described  typical  specimens  of  our  collection.  It 
must  be  borne  in  mind,  that  they  are  all  from  one  limited  locality, 
except  one  axe,  and  that  collectors  may  now  have  or  may  discover 
within  state  limits  much  that  we  have  not  seen.  We  may  add  to 
our  own  collection  as  the  years  roll  by ;  but  notwithstanding  all 
this,  we  believe  that  the  ground  has  been  sulllciently  gone  over  to 
warrant  us  in  heading  our  article,  the  Stone  Age  in  New  Jersey. 

Note.— Since  the  original  raanuscript  of  this  article  was  written  I  have  had  an  oppor- 
tunity of  seeing  **  Haeck welder's  Narrative;  "  and  this  missionary  there  states,  that  the 
New  Jersey  bank  of  the  Delaware  River,  from  Trenton  to  Bordentown,  was  occupied 
by  a  "great  king"  to  whom  the  many  lessor  chiefs  were  subservient.  This  fact  may 
explain  why  this  locality  is  so  singularly  rich  and  varied  in  its  forms  of  antiquities. 
May  not  the  surrounding  tribes  liave  brought  hither,  as  tribute,  tithes  of  their  choicest 
weapons,  and  thus  explain  why  so  many  specimens  of  weapons  of  foreign  minerals  are 
gathered  in  the  flelds,  which  possess  naturally  none  of  the  minerals  of  which  so  many 
of  these  implements,  are  made?  A^  Haeckwclder  was  one  of  the  earliest  Europeans 
visiting  these  parts,  his  account  is  weU  worth  refeiTing  to,  whether  our  assumption  be 
correct  or  not.  It  is  interesting  to  know  that  the  locality  of  which  we  have  treated,  was 
once  a  place  of  importance  to  the  people  whoso  scattered  relics  alone  are  left  for  us 
to  study  them  by. 
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SiEBOLD*s  Parthenogenesis.*  Professor  Von  Siebold,  well  known 
by  his  first  work  on  the  Parthenogenesis  of  the  bees  and  silk 
"worm  {Bomhyx  mori)  gives  here  further  statements  of  a  similar 
development  in  PoUstes,  Vespa  holscUica^  Nematus  ventricosus^ 
Psyche  helix^  Solenobia  triquetrella  and  lichenella^  Apus  cancriformis 
and  productus^  Artemia  saUna  and  Limnardia  Hermanni,  The 
facts  reported  are  the  results  of  observations,  continued  through 
a  dozen  or  more  years.  The  manner  of  observation,  and  the 
statement  of  the  facts  are  equally  interesting  and  important. 
They  form  a  masterpiece  and  indeed  a  standard  for  every  zoolo- 
gist desirous  of  knowing  how  to  observe  and  how  to  study. 
There  are  twenty-one  observations  concerning  Xpus  reported  from 
the  3'ears  1857  to  1869  at  four  difierent  localities,  in  Bohemia, 
Croatia,  Poland  and  Italy.  The  number  of  collected  and  investi- 
gated specimens  for  each  observation  varying  between  21,  100, 
500,  1000  and  even  579C  !  Males  were  found  onl}^  in  Krakau, 
Breslau  and  Croatia.     In  Bavaria,  near  Gossberg,  Siebold  did  not 

♦  Beitriige  zur  Parthenogenesis  der  Anthropods  von.  C  Th.  E.  v.  Siebold.  Leipzig. 
1871.  pp.  238,  pi.  2. 
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find  any  males  in  ten  observations  in  the  same  place  in  the  years 
1857  and  1869,  although  nearly  10,000  specimens  were  carefully 
investigated.  The  chapter  on  Polistes  is  really  a  masterpiece. 
In  the  concluding  remarks  is  stated  the  law  that  in  Hj'menop- 
tera  (Apidae,  Vespidfle,  Tenthredinidae)  the  parthenogenesis  de- 
velopment always  results  in  males,  while  in  Lepidoptera  and 
Crustacea  (Psychidae,  TalaeporidsB,  Phyllopoda)  always  females. 
The  first,  the  Parthenogenesis  resulting  in  males,  is  called  Arneno- 
toxy  by  Leuckart ;  the  second  resulting  in  females  is  called  Thely- 
toxy  by  Siebold.  There  are  some  observations  recorded  on  an 
initial  development  without  impregnation  of  the  egg  in  verte- 
brate animals,  by  Oellacher  on  the  hen,  by  Hensen  on  the  rabbit, 
by  L.  Agassiz  on  codfishes.  Finally,  the  fact  that  no  male  of 
the  eel  has  been  found  is  shaken ;  a  fact  which  suggests  that  they 
are  produced  by  parthenogenesis. — H.  IIagen. 

Ethnography  of  the  Shores  of  Behring  Sea.* — This  well 
known  author  having  visited  Behring  Sea  nearly  forty  years  ago, 
has  now  collected  all  the  ethnographical  facts  of  those  parts, 
as  its  people  are  rapidly  becoming  extinguished  and  their  customs 
are  dying  out.  The  chapteris  are :  concerning  the  Aleuts  ;  concern- 
ing Koljusches  ;  the  names  of  the  people  along  the  northern  Amer- 
ican and  Asiatic  shores ;  voyage  from  Kamtschatka  to  Sitka ; 
reception  in  Sitka;  the  Koljusches  in  Sitka;  the  religion  and 
legends  of  the  Koljusches ;  liberty  and  slavery  of  the  Koljusches  ; 
their  exterior  appearance  ;  their  industry  together  with  that  of  the 
neighboring  people,  their  dress  and  the  material  of  it,  their  ship- 
building, the  metallurgy,  their  food  and  vessels  for  preparing  it ; 
the  Aleuts,  their  physical  constitution,  sexual  customs,  dwell- 
ings, shipbuilding  and  navigation,  weapons  of  the  chase  and, 
hunting,  anatomy  and  medicines,  sense  of  beauty  and  aesthetical 
enjoyments,  legends  and  songs,  numbers  in  the  language  and 
words  for  numbering  of  all  people  around  the  Behring  sea. 
Finally,  there  is  a  chapter  on  the  history  of  the  instruments  used 
for  making  fire  by  primitive  people. —  H.  IIagen. 

Early  Stages  of  Dragon  Flies,  f — The  dragon  flies  are  said  to 

•Ethnographical  observations  and  experiences  on  the  shores  of  the  Behring  Sea 
by  Prof.  A.  Erinan  In  the  Zeitschrifl  fUr  Ethnology,  1870  and  1871.  p.  295-326  p.  369-393. 
p.  149  - 175  p.  205- 219  with  a  map. 

t  Illustrated  Catalogue  of  the  Museum  of  Comparative  Zoology,  No.  V.  The  Imma- 
ture State  of  the  Odonata.  Part  I.— Subfamily  Gomphina.  By  Louis  Cabot.  Largo 
870.  pp.  18.    Three  lithographic  plates.    Cambridge.    18^. 


Digitized  by 


Googh 


BOTANr.  231 

be  difficult  to  raise  from  the  larva  state,  but  the  difficulty  can  be 
overcome,  and  we  hope  that  this  paper  with  the  beautiful  plates 
containing  figures  of  so  many  forms,  may  excite  students  in 
entomology  to  rear  our  dragon  flies  in  aquaria.  It  is  this  kind 
of  work  that  tells  in  advancing  science,  and  a  work  to  which  the 
labors  of  systematists  are  largely  preparatory.  Those  who  live 
away  from  libraries  and  museums  can  easily  devote  themselves  to 
observing  the  habits  and  earty  stages  of  insects,  and  thug  do  as 
much,  or  even  more,  to  advance  entomology  than  they  who  give 
their  time  to  describing  new  species.  Mr.  Cabot  describes  the 
immature  stages  (larva  and  pupa)  of  seventeen  species  of  which 
four  were  raised  and  identified  beyond  any  doubt.  Dr.  Hagen 
holds  himself  responsible  for  the  determination  of  the  species 
and  gives  a  synopsis  at  the  end  taken  from  Mr.  Cabot's  descrip- 
tion. 

The  Lexs.* — In  spite  of  the  fire  the  first  number  of  this  new 
scientific  journal  has  been  reprinted  and  issued  with  commendable 
promptness.  Among  the  original  articles  is  a  conspectus  of  the 
"  Families  and  Genera  of  the  Diatoraaceae, "  by  Prof.  II.  L.  Smith, 
which  will  prove  very  useful  Jo  students;  while  botanists  ..will  be 
interested  in  the  list  of  plants  about  Chicago,  by  H.  H.  Babcock. 
Dr.  J.  J.  Woodward  describes  a  new  method  of  photographing 
histological  preparations  by  sunlight.  Dr.  Danforth  contributes  a 
useful  article  on  the  preparation  and  preservation  of  sections  of 
soft  tissues,  and  the  editor  gives  us  a  list  of  the  Diatoms  of  Lake 
Michigan  with  a  description  of  a  new  Rhizosolenia  {E.  eneiisis). 
The  selected  articles  and  miscellany  are  timely,  and  the  whole 
appearance  of  the  magazine  very  pleasing. 

BOTANY. 

Dispersion  of  Seeds  by  the  Wind.  —  A  Kerner,  director  of 
the  Botanic  Garden  at  Innsbruck  in  the  Tyrol,  has  contributed  a 
very  interesting  paper  on  this  subject  to  the  "Zeitschrift  des 
Deutschen  Alpen-vereins."  In  order  to  ascertain  the  extent  to 
which  seeds  are  carried  by  cun'ents  of  air,  the  writer  made  a 
careful  investigation  of  the  flora  of  the  glacier-moraines,  and  of 

*  A  Quarterly  Joarnal  of  Microscopy  and  the  allied  Natural  Sciences :  with  the  Trans- 
actions of  the  State  Microscopical  Society  of  Illinois.  Edited  by  S.  A.  Briggs,  Chicago. 
No.  1,  8vo.  pp.  61. 1871.    With  a  lithographic  plate  and  wood  cuts. 


Digitized  by 


Google 


232  BOTANY. 

the  seeds  found  on  the  surface  of  the  glaciers  themselves,  believ- 
ing that  these  must  indicate  accurately  the  species  whose  seeds  are 
dispersed  by  the  agency  of  the  wind.  Of  the  former  description 
he  was  able  to  identify,  on  five  different  moraines,  one  hundred 
and  twentj^-four  species  of  plants,  and  a  careful  examination  of  the 
substances  gathered  from  the  surface  of  the  glacier  showed  seeds 
belonging  to  thirty-six  species  which  could  be  recognized  with 
certainty.  The  two  lists  agreed  entirely  in  general  character,  and 
to  a  considerable  extent,  also  specifically  ;  belonging,  with  scarcely 
an  exception,  to  plants  found  on  the  declivities  and  in  the  moun- 
tain valleys  in  the  immediate  vicinity  of  the  glacier ;  scarcely  in  a 
single  instance  even  to  inhabitants  of  the  more  southern  Alps. 
M.  Kerner's  conclusion  is  that  the  distance  to  which  seeds  can  be 
carried  by  the  wind,  even  when  provided  with  special  apparatus 
for  floating  in  the  air,  has  generally  been  greatly  over-estimated ; 
and  this  is  very  much  in  accordance  with  the  view  advanced  by 
Mr.  Bentl^m  in  his  Anniversary  Address  to  the  Linnajan  Society 
of  London,  in  1869.  Along  with  the  seeds  M.  Kerner  found,  on 
the  surface  of  the  glacier,  more  or  less  perfect  remains  of  a  num- 
ber of  insects  belonging  to  the  orders  Lepidoptera,  Ilymenoptera, 
Diptera  and  Coleoptera,  which,  like  the  seeds,  belonged  almost 
exclusively  to  species  abounding  in  the  immediate  neighborhood 
of  the  glaciers. 

The  species  of  plants  which  are  specially  inhabitants  of  the 
higher  mountain  regions  M.  Kerner  divides  into  two  classes.  In 
the  first  the  seed  or  fruit  is  provided  with  an  appendage  of  various 
kinds,  to  enable  it  to  be  carried  easily  by  the  wind ;  the  species 
possess  generally  a  short  span  of  life,  are  continually  shilling  their 
habitat,  will  grow  where  there  is  scarcely  any  soil,  and  especially 
love  to  establish  themselves  in  the  clefts  or  on  the  inaccessible  sides 
of  rocks  ;  their  floating  apparatus  appeals  designed  rather  to  enable 
them  to  reach  these  habitats,  where  no  other  plants  could  establish 
themselves,  than  to  be  carried  any  great  distance  by  the  wind. 
Tiie  second  kind  are  much  more  stationary-,  have  a  greater  length 
of  life,  require  a  richer  soil,  are  unprovided  with  any  apparatus 
for  flight,  and  can  advance  onl}'  very  gradually ;  the}'  are  conse- 
quently much  less  abundant  than  the  first  kind.  From  the  above 
observations,  and  the  fact  of  the  existence  of  detached  localities 
for  some  of  the  mountain  species  in  the  Tyrolese  Alps,  very  re- 
mote from  their  more  abundant  habitats  further  south,  M.  Kenier 


Digitized  by 


Googh 


BOTANY.  233 

draws  the  conclusion  that  at  a  period  subsequent  to  the  glacial 
epoch  a  warmer  climate  than  the  present  overspread  that  part  of 
Europe,  when  the  species  referred  to  extended  over  a  wide 
area,  of  which  the  present  isolated  localities  are  the  remains. — 
A.  W.  B. 

Mimicry  in  Plants.  —  In  the  January  number  of  the  London 
"Popular  Science  Review"  Mr.  A.  W.  Bennett  brings  forward 
some  remarkable  illustrations  of  this  singular  class  of  phenomena, 
which  he  divides  under  two  heads : — those  relating  to  the  whole 
habit  and  mode  of  growth,  and  those  which  relate  to  the  develop- 
ment of  some  particular  organ  or  part.  Of  the  former  kind  a 
very  familiar  instance  occurs  in  the  extraordinary  resemblance 
between  the  succulent  plants  which  form  so  prominent  a  feature 
in  the  flora  of  the  sandy  deserts  of  America  and  Africa,  belonging 
to  the  widely  dissociated  genera  Cactits^  Euphorbia  and  Ilapelia ; 
and  instances  of  this  kind  the  writer  thinks  ma}'  generally  be 
accounted  for  by  similarity  of  external  conditions.  Far  more 
difficult  is  it  to  explain  the  cases  of  ''mimicry"  which  come  under 
the  second  head,  in  which  species  growing  either  in  the  same  or 
in  different  localities,  imitate  one  another  to  a  mai'vellous  degree 
of  closeness  in  the  form  and  venation  of  the  leaf,  the  external 
appearance  of  the  seed-vessel,  or  in  some  other  particular  organ; 
and  of  this  kind  several  illustrative  drawings  are  given.  It  ap- 
pears impossible  to  suggest  any  explanation  of  this  curious 
phenomenon  like  that  which  has  been  brought  forward  in  the  case 
of  similar  close  resemblances  in  the  animal  kingdom,  viz.,  ''  pro- 
tective resemblance"  springing  up  by  the  operation  of  natural 
selection,  and  these  singular  facts  seem  to  deserve  closer  attention 
than  they  have  3'et  received.  Mr.  Bennett  doubts  whether  natural 
selection  is  adequate  to  account  for  the  growth  of  organisms  of 
this  description,  and  believes  we  must  recur  to  the  predarwinian 
doctrine  of  *'  design  "  in  nature.  —  A.  W.  B. 

Nardosmia  palmata.  —  About  four  years  ago  my  attention  was 
called,  by  Prof.  Albert  Hopkins,  to  a  locality  in  this  town  where  the 
Nardosmia  palmata  Hook,  is  somewhat  plentiful.  It  grows  in 
nearly  open  ground ;  only  a  few  large  trees  and  some  bushes  being 
near,  and  in  the  immediate  vicinity  of  a  perennial  spring  of  pure 
cold  water.  What  are  the  New  England  localities  of  this  rare 
plant? — Sanborn  Tenney,  Williams  College^  Mass, 
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Note  of  Icterus   Baltimore.  —  The  following  is  the  spring 
note  of  the 

Hang-nest. 


'i,-rf-rr-fr-rf  r-r- 


=1^  I  "in 


S 


^    ^    (■ 


ft   i^   U'   1/ 


Sometimes  the  first  part  has  five  notes,  instead  of  four ;  and  the 
part  after  the  rest  is  sometimes  sung  without  the  preceding  part. 

—  S.  S.  IIaldeman. 

Note   of   Eana  pipiens. — The  voice  of  the  bullfrog  is   the 

vowel  of  un^  pronounced  like  the  French  nasal  un,  and  repeated  in 

groups  of  three  notes ;  the  last  one  con- 

BuU-frog^    _  ^  veiled  into  a  kind  of  dipthong,  as  if  by 

the  closing  of  the  organs  over  the  issuing 

sound.     Not  having  heard  the  sound  for 

many  years,  I  write  from  recollection,  for  which  allowance  must 

be  made.     Popularly,  this  frog  is  supposed  to  say,  Blud-an-ounz ! 

—  S.  S.  Haldeman. 

Disappearance  of  the  Colorado  Potato  Beetle  at  Niles, 
Michigan. — In  the  May  number  of  the  Naturalist  for  1871,  I 
gave  a  brief  account  of  the  Colorado  Potato  Beetle,  as  it  was 
observed  on  the  farm  of  James  Hudson  during  the  two  previous 
years.  As  these  beetles  have  apparently  disappeared  from  that 
region  I  have  taken  pains  to  learn  something  of  the  time  of  their 
disappearance.  It  appears  that  during  the  spring  of  1871  these 
beetles  were  even  more  plentiful  than  during  the  preceding  year, 
and  that  they  attacked  the  potatoes  as  soon  as  the^'  came  up  and 
destroyed  whole  fields,  and  went  on  increasing  with  great  rapidity. 
About  the  middle  of  July,  however,  they  began  to  diminish  in 
number,  and  by  the  middle  of  August,  only  a  few  were  seen,  and 
by  the  first  of  September  they  had  almost  entirely  disappeared. 
But  the  manner  or  cause  of  their  disappearance  is  not  under- 
stood. The  fields  of  late  potatoes  were  mostly  saved.  Many 
fields  were  saved  by  putting  on  "Paris  green"  mixed  with  fifteen 
to  twenty  parts  of  flour.  It  was  sprinkled  over  the  plants  while 
the  dew  was  on. —  Sanborn  Tenney,  Williams  College. 
(23i) 
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Affinities  of  the  King-crab.  —  A  paper  on  the  Anatomy  of 
the  American  King-crab  {Limulus polyphemua  Latr.),  by  Professor 
Owen,  recently  occupied  two  meetings  of  the  Linnaean  Society  of 
London.  The  learned  author  entered  into  an  elaborate  description 
•  of  the  external  structure  and  muscular  and  nervous  systems  of  the 
King-crab,  and  of  its  habits  and  modes  of  life  as  investigated  by 
Rev.  Dr.  Lockwood,  of  New  Jersey,  and  Mr.  W.  A.  Llo3'd,  at  the 
Aquarium  at  the  Crystal  Palace.  After  a  resum6  of  the  views  of 
its  structure  and  affinities  entertained  by  Woodward,  Spence, 
Bate,  Packard,  Dohrn,  Salter,  Huxley  and  other  carcinologists, 
and  a  reference  to  the  analogies  of  the  Xiphosura  with  the  ex- 
tinct Trilobites  and  Eurypteridte,  Professor  Owen  summed  up  in 
favor  of  retaining  the  Limulus  as  a  member,  though  a  somewhat 
aberrant  one  of  the  class  Crustacea.  Prof.  Van  Beneden,  the 
eminent  Belgian  embryologist,  on  the  other  hand,  has  published 
a  paper  in  the  "  Comptes  Rendus  de  la  Societe  Entomologique  de 
Beige,"  in  which,  from  a  study  of  the  embryological  development 
of  Limulus,  he  arrives  at  the  following  conclusions:  —  1.  That 
the  Limuli  are  not  Crustaceans,  as  none  of  the  characteristic 
phases  of  the  development  of  Crustacea  can  be  distinguished ; 
and  that,  on  the  other  hand,  their  development  shows  the  closest 
resemblance  to  that  of  the  Scorpions  and  other  Arachnida. 
2.  That  the  affinity  between  the  Limuli  and  Trilobites  cannot  be 
doubted ;  and  that  the  analogy  between  them  is  the  greater  in 
proportion  as  we  examine  them  at  a  less  advanced  period  of  their 
development.  3.  That  the  Trilobites,  as  well  as  the  Eurypteridse 
and  Poecilopoda  must  be  separated  from  the  class  Crustacea,  and 
must  form,  with  the  Arachnida,  a  distinct  division.  —  A.  W.  B. 

Respiration  op  Fishes.  —  M.  Grehant,  in  his  lectures  on  respi- 
ration, recently  delivered  at  the  fecole  Pratique  de  la  Faculty  de 
Medicine  of  Paris,  mentions  some  interesting  facts  in  relation 
to  the  respiration  of  fishes.  He  refers  to  the  researches  of  M.M. 
Humboldt  and  Provencal,  who  found  that  a  tench  placed  in  a 
small  quantity  of  water  (three  or  four  quarts)- used  nearly  the 
whole  of  the  dissolved  oxygen  in  the  course  of  seventeen  hours, 
whilst  a  quantity  of  carbonic  acid  amounting  to  about  four-fifths 
of  the  oxygen  removed  was  exhaled.  They  found  that  the  whole 
surface  of  the  body  of  the  tench  acted  like  the  gills  in  removing 
the  oxygen,  as  the  same  amount  disappeared  when  the  animal  was 
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only  so  far  immersed  that  its  head  and  gills  were  free.  In  one  of 
M.  Grehant*s  experiments  five  gold  fish  removed  the  whole  of  the 
oxygen  from  a  small  quantity  of  water  before  they  were  asph3-xi- 
ated,  whilst  carbonic  acid,  was  exlialed  to  double  the  amount  of 
the  oxygen  absorbed.  A  small  amount  of  nitrogen  appears  also 
to  be  exhaled,  ile  points  out  the  analogy  that  obtains  between 
the  respiration  of  fish  and  of  the  foetus  in  the  uterus.  —  A.  W.  B. 

The  Great  Northern  Shrike  and  the  English  Sparrows. 
—  I  have  lately  received  with  much  interest  from  a  pupil  in  Rut- 
gers College  Grammar  School,  a  fine  male  specimen  of  the 
Northern  Butcher-bird  (Colly rio  borealls  Baird),  which  he  had 
shot  on  the  6th  inst.  in  a  larch  tree,  in  the  cit3^  of  New  Bruns- 
wick. It  had  just  made  a  repast  on  the  brains  of  an  English 
sparrow.  Certainly  it  had  method  in  its  way  of  doing  the  thing. 
The  victim  was  gibbeted  by  having  its  head  squeezed  into  the 
crotch  made  by  the  bifurcation  of  two  branches,  each  about 
half  an  inch  thick.  Thus  suspended,  the  head  was  broken  in  at 
the  top,  and  the  brains  taken  out.  This  is  not  the  only  case  that 
has  come  to  my  knowledge  of  the  marauding  on  sparrows'  brains 
in  this  place,  by  the  northern  shrike.  I  am  of  the  belief  that  the 
birds  of  prej'  are  waking  up  to  the  fact  that  the  cities  are  affording 
a  rich  winter  harvest,  hence  the  resort  thither  of  raptorial  birds 
will  greatly  increase.  It  was  recently  said  in  a  journal,  that  the 
owls  were  becoming  numerous  in  Central  Park,  and  were  making 
forays  on  the  English  sparrows.  Probably,  if  looked  into,  it  will 
appear  that  the  diurnal  as  well  as  the  nocturnal  birds  of  prey  are 
equally  on  the  increase  in  these  places.  ^Moreover,  this  fact  I 
think  is  true  of  all  the  parks  where  these  sparrows  have  become 
naturalized,  and  unless  means  are  used  to  prevent,  the  increase 
of  birds  of  prey  in  those  parks  will  be  ver\'^  considerable,  espec- 
ially in  the  winter.  The  wonderfully  prolific  nature  of  these 
little  birds  will  furnish  rich  and  abundant  provision,  even  for  the 
Shrike,  although  with  a  singular  daintiness,  it  selects  the  brains. 

As  to  the  acclimatization  of  the  English  sparrow  —  the  bird  is 
not  quite  proof  against  the  severity  of  our  winters.  About  a  week 
ago,  a  flock  of  these  birds  left  Jersey  City  for  the  mouth  of  the 
Bergen  Tunnel,  a  distance  of  but  little  more  than  two  miles,  where 
some  wheat  had  been  spilled  from  a  freight  car.  The  snow  had 
taken  from  them  their  pickings  in  the  city.     Not  less  than  thirty 
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were  counted  dead  in  one  place  on  the  snow  near  the  tunnel.  The 
little  fellows  were  unable  to  get  back  to  their  boxes  in  the  city 
and  so  perished  from  the  cold. —  Samuel  Lockwood. 

Peculiar  Coloration  in  Fishes. —  A  short  time  since  while 
examining  a  number  of  alcoholic  specimens  of  C3'prinoids  from 
Ogden,  Utah,  collected  by  Mr.  J.  A.  Allen  last  September  for  the 
Museum  of  Comparative  Zoology,  I  noticed  a  species  of  Richard- 
sojiius  distinguished  by  a  bright  vermilion  spot  on  the  abdomen. 
The  size  of  the  spot  varied  in  difterent  individuals  ;  in  some  it  was 
quite  small,  in  others  it  extended  from  the  base  of  the  pectoral 
fin  to  the  anal  opening. .  Calling  Mr.  Allen's  attention  to  this  fact 
he  informed  me,  greatly  to  my  surprise,  that  this  color  was  not 
present  in  the  living  fish  when  he  caught  them,  but  appeared  after 
the  fish  had  been  in  alcohol  a  short  time.  A  dissection  of  one  of 
these  fishes  showed  me  that  the  color  was  deposited  in  the  areolar 
layer  or  derm,  and  was  therefore  a  true  pigmentary  color.  The 
only  explanation  I  can  ofler  to  account  for  this  peculiar  appear- 
ance of  color  is  this : — it  is  well  known  that  during  the  breeding 
season  fishes  frequently  take  on  the  most  brilliant  colors,  which 
disappear  when  that  season  is  past.  Is  it  not  therefore  probable 
that  this  color  may  liave  been  one,  at  least,  of  the  colors  assumed 
by  the  fish  during  the  reproductive  period,  and  that  the  alcohol 
served  in  some  way  to  bring  out  the  color  thus  abnormally. 

Whatever  may  have  been  the  cause,  the  fact  that  color  can  so 
appear  in  fishes  will  serve  as  a  caution  to  ichthyologists  when 
describing  species  from  alcoholic  specimens  alone,  lest  they  con- 
found abnormal  or  seasonal  colors  with  those  that  are  permanent. 

If  any  of  your  reader*  have  observed  a  similar  peculiarity  in 
any  other  species  of  fish,  I  should  be  glad  to  learn  of  it  through 
the  pages  of  your  magazine.-r-  Richard  Bliss,  Jr. 

Duration  of  Life  of  the  Danus  Archippus. —  About  the 
middle  of  last  September  I  found  iny  first  larva  («.  e.  the  first 
I  ever  happened  to  see  though  the  fly  is  common  even  hereabout) 
and  took  it  home  to  feed.  1  afterwards  found  more,  having  finally 
eight  pupas,  dating  from  1st  to  13th  October,  half  of  which  I 
gave  away  ;  of  the  balance  two  came  out  males,  but  imperfect,  the 
third  was  a  f^ale  and  I  kept  it  in  an  empty  wardian  case  hoping 
the  fourth  might  be  a  male.  I  cannot  give  the  date  of  its  appear- 
ance but  it  wa  i  about  the  18th,  and  at  the  end  of  a  week  it  was 
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still  alive  and  trying  to  8uck  a  bit  of  apple  paring.  I  then  offered 
it  some  sugar  and  water  on  wliich  it  fed  greedily,  but  the  solution 
being  too  strong  stuck  to  its  feet  and  in  struggling  it  lost  two  of 
them.  On  the  30th  the  last  fly  came  out  a  female,  and  then  I 
determined  to  try  how  long  I  could  keep  her,  making  my  sweet- 
ened water  very  weak.  The  first  mentioned  died  on  the  15th 
November,  and  the  last  on  the  10th  December  being  then  forty 
days  old,  and  I  think  might  have  lived  longer  biit  that  in  the  mean 
time  I  had  filled  up  my  case  with  plants  and  as  she  persisted  in 
keeping  near  the  glass  her  wings  were  continually  drenched  by  the 
moisture  collected  on  it. — Louis  Mitcheli.,  Noinvich. 

American  Leeches. —  Our  fresh  water  leeches,  neglected  for  so 
long,  have  at  length  received  attention  from  Prof.  Verrill,  who  con- 
tributes an  illustrated  article  on  them  to  the  "  American  Journal  of 
Science  "  for  February.  About  twenty-five  species  are  enumerated, 
most  of  them  being  new  to  science,  one  species  (Cystobranchus 
viridus  Verrill)  lives  in  both  fresh  and  salt  water.  Most  of  our 
common  leeches  belong  to  Clepsine,  and  are  found  under  sub- 
merged sticks,  etc.  and  occasionally  on  the  under  side  of  turtles, 
but  they  seldom,  if  ever  suck  blood.  They  feed  upon  insect  larvae, 
small  worms,  etc. 

GEOLOGY. 

A  New  Cave  in  Berks  County,  Pennsylvania,  was  discov- 
ered sometime  last  November  and  was  explored  to  some  ex- 
tent in  February  1872.  The  above  cave  is  now  explored  to  the 
length  of  about  five  hundred  feet  and  in  width  nearly  three 
hundred  feet  in  several  apartments  composed  of  limestone  and 
silicious  rock.  The  stalactites  and  stalagmites  are  of  a  beautiful 
nature,  some  stalactites  are  nearly  pure  silica,  some  twelve  to  four- 
teen inches  in  length  and  one  and  one-half  inches  in  thickness, 
and  in  one  apartment  all  quartz  crystals,  some  purple,  are  as  near 
Amethyst  as  can  be.  I  intend  to  explore  the  whole  and  expect 
to  find  a  "  bone  cave  below,  as  the  present  floor,  I  am  sure,  at  one 
time  dropped  down  and  is  now  from  twenty  to  twenty-five  feet 
in  depth.  I  expect  to  find  an  entrance  to  the  lower  bottom.  The 
temperature  of  the  cave  is  from  sixty  to  sixty-five  ^egrees  F.  in 
some  apartments.  I  think  the  stalactites  are  purer  and  finer  than 
in  the  Mammoth   Cave  of  Kentucky.      The  above  cave  is  now 
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leased  by  Samuel  Koehler  about  three  miles  from  the  village  of 
Kutztown,  who  intends  to  have  ready  accommodations  for  visitors 
and  explorers  during  this  April. —  H.  W.  Hollenbush.  Reading^ 
Pennsylvania, 

MICROSCOPY. 

An  Improved  Mode  of  Observing  Capillary  Circulation  ^ 
As  I  have  never  seen  in  print  the  following  method  of  exhibiting  the 
circulation  of  tho  blood  in  the  frog,  I  send  it  hoping  that  it  may 
enable  some  one  interested  in  such  studies  to  demonstrate  the 
distribution  and  influence  of  the  nerves  upon  the  capillary  vessels 
and  circulation.  I  have,  for  over  twenty  years,  been  aware  of  the 
peculiar  manipulation  presently  to  be  described ;  where  I  first  ob- 
tained the  knowledge,  or  how,  I  cannot  state.  I  have  made  the  facts 
known  to  a  great  many  microscopists,  and  have  not,  as  yet,  met 
any  one  who  previously  knew  it.  If  we  grasp  a  frog  in  the  hand 
and  plunge  it  in  water  about  as  warm  as  can  be  conveniently 
borne,  say  about  120°,  though  I  have  never  measured  this,  judg- 
ing simply  from  the  apparent  warmth  to  the  hand,  we  shall  find 
that,  in  a  few  moments,  the  frog  will  become  perfectly  rigid ;  it 
may  now  be  removed  and  laid  upon  a  plate  for  dissection.  Care- 
fully opening  and  stretching  the  parts  by  pulling  upon  the  fore 
limbs  gently,  or  even  cutting  the  bones  if  necessary,  the  heart 
may  be  displayed,  showing  the  contraction  and  expansion  beauti- 
fully ;  and  if  now  the  animal  is  placed  in  warm  water,  the  lungs 
will  immediately  float  out,  and  by  a  suitably  contrived  stage,  the 
circulation  may  be  examined.  It  is  better,  however,  not  to  do  this 
but  to  draw  out  gently  the  large  intestine  by  means  of  blunt 
forceps,  and  then  spreading  the  mesentery  on  the  glass  of  the 
frog  plate  (I  find  it  convenient  to  use  a  large  one  with  an  elevated 
glass,  instead  of  one  in  the  same  plane,  on  which  to  spread  the 
mesentery)  we  can  observe  the  capillary  circulation  very  nicely 
with  a  i  or  J  inch  objective,  by  dropping  a  bit  of  thin  glass  over 
the  place  or  with  a  higher  power  'Mmmersion."  Of  course  the 
parts  opened  must  be  kept  moist  and  covered  with  a  cloth,  and  a 
few  di'ops  of  tepid  water  added  from  time  to  time.  If  the  experi- 
ment has  been  properly  conducted,  the  animal  will  remain  per- 
fectly quiet  and  the  circulation  will  continue  for  hours ;  I  cannot 
say  how  long,  for  I  have  never  known  it  to  cease  until  long  after 
I  had  finished  all  the  exhibition  I  have  ever  had  occasion  to  make. 
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If  the  frog  is  a  large  one,  the  mesentery  can  be  spread  out  so 
as  to  afford  the  most  magniflcent  exhibition  of  capillary  circula- 
tion, with  a  distinctness,  and  under  an  amplification  which  will 
excite  the  greatest  admiration  and  astonishment  in  any  one  who 
has  only  geen  it  hitherto  in  the  web,  or  the  tongue. 

The  objectives  of  a  high  jiower  ought  to  be  more  tapering  at 
the  end  than  our  American  makers  usually  furnish  them.  In  this 
respect,  some  of  the  foreign  objectives  are  superior,  it  would  be 
very  little  more  trouble  to  make  the  higher  powers  at  the  object 
end  but  little  larger  than  the  front  lens,  and  thus  infinitel}'  more 
convenient  for  work  than  with  the  large  flat  surface  which  most  of 
them  now  present.  In  fact,  with  a  ^  or  j^  American  objective,  as 
ordinarily  made,  it  would  be  impossible  to  approach  sufficiently 
near  to  the  mesentery  to  focus  on  the  smaller  capillaries  without 
striking  some  of  the  larger  bloodvessels.  If  nothing  more  could 
be  done,  the  front  set  at  least  might  be  mounted  in  a  little  pro- 
jecting tip  or  nose,  and  if  those  who  are  ordering  objectives  will 
insist  upon  this,  I  doubt  not  the  opticians  will  do  their  part.  — H. 
L.  Smith. 

The  New  Erecting  Arrangement. —  In  the  January  number 
of  this  Journal,  and  also  in  the  Monthly  Microscopical  Journal 
of  the  same  date.  Dr.  AVard  describes  '*  A  new  erecting  arrange- 
ment especially  designed  for  use  with  Binocular  ^licroscopes." 
The  arrangement  proposed  by  Dr.  AVard  will  undoubtedly  work  as 
he  proposes,  but  cui  bono?  It  is  an  axiom  in  microscopy,  as  well 
as  in  other  pursuits,  that  the  simi)lest  means  of  accomplishing 
an  end  is  the  best.  Dr.  Ward's  arrangement  is  complicated  and 
troublesome,  and  unless  all  the  lenses  are  well  made  and  carefully 
centred,  definition  will  be  injured.  Dr.  Ward  is  correct  in  his 
observation  that  the  '^erectors  usually  famished  [italics  are  mine] 
are  not  good  and  the  use,  otherwise  satisfactory,  of  a  good  objec- 
tive as  an  erector  has  not  j'et  afforded  the  advantage  of  binocular 
vision."  The  first  clause  is  correct  because  *'  the  erectors  usually 
furnished"  reverse,  counteract  or  destroy  all  the  corrections 
which  the  opticians  have  taken  so  much  pains  to  introduce  into 
the  objectives.  The  second  clause  refers  to  binocular  vision. 
This  has  been  completely  accomplished  by  Tolles*  binocular  eye- 
piece which  has  been  in  use  and  before  the  public  more  than  six 
years.  Without  any  change  from,  or  addition  to,  its  regular 
construction  or  use,  it  gives  an  image  erect ^  binocular  and  stereo- 
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scopic  with  any  Qbjective,  from  a  four-inch  to  a  ^^  inch ;  and  of 
course  it  may  be  used  for  dissecting  by  transmitted  or  reflected 
light  with  any  objective  having  "working  distance**  enough  for 
manipulation  —  certainly  with  a  half-inch.  The  only  objection,  if 
it  is  one,  against  the  instrument  for  this  use,  is  that  the  "  power," 
the  amplification,  is  necessarily  higher  than  with  other  binoculars. 
But  where  a  very  low  power  is  wanted  I  believe  a  pair  of  specta- 
cles set  with  magnifying  periscopic  lenses  will  prove  to  be  better 
than  any  binocular  dissecting  microscope  yet  devised.  But  the 
objection  to  the  '*  usual  erector "  for  monocular  instruments  re- 
mains. This  was  remedied  by  ToUes  years  ago ;  so  long  ago  that 
he  has  forgotten  when.  He  made  erectors  that  did  not  disturb 
any  of  the  corrections  of  the  objective,  but  preserved  them  and 
gave  as  good  effects  as  were  obtained  without  an  erector. 

When  will  American  microscopists  learn  what  has  been  done  in 
instruments  made  in  their  own  country,  by  their  own  ai'tists? 
C.  S. 

Note  on  the  Above  Remarks.  —  It  can  hardly  be  necessary 
to  state  that  Tolles'  binocular  eye-piece,  with  which  the  writer  has 
sometimes  worked,  was  ignored  in  the  paper  referred  to,  simply 
because  there  was  no  occasion  to  mention  it, —  it  being  no  novelty 
but  an  article  whose  properties,  have  been  perfectly  familiar  to 
American  (and  foreign)  microscopists  for  years.  It  is  only  fair 
to  add  that  the  new  arrangement,  which  can  be  added  to  any 
microscope  at  a  cost  of  two  or  three  dollars,  has  been  used  for 
months  by  several  microscopists  who  consider  it  extremely  simple 
and  convenient. 

That  an  erector  (or  anything  else)  however  perfect,  can  be 
added  to  the  objective  and  ocular  and  give  "  as  good "  optical 
eflfects  as  would  be  obtained  without  the  additional  refracting  and 
dispersing  surfaces,  is  much  disputed  and  surely  cannot  be 
considered  a  conceded  point  at  the  present  time. 

If  Mr.  Tolles  is  prepared  to  supply  the  market  with  erectors 
radically  superior  to  those  generally  used,  microscopists  will  doubt- 
less learn  the  fact  when  it  is  announced,  as  I  do  not  find  it  now, 
in  the  catalogue  of  the  Boston  Optical  Works  or  in  their  adver- 
tisements in  the  Naturalist  and  other  journals. —  R.  II.  W. 

Oblique  Illumination. —  A  new  contrivance,  for  obtaining 
oblique    transparent  illumination   with  high  powers    and   black 
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ground  illumination  with  medium  powers,  was  introduced  by  Col. 
Horsley  of  the  East  Kent  Natural  History  Society.  He  uses  light 
reflected  from  the  inside  of  a  broad,  short,  silver-plated  tube 
beneath  the  object.  The  tube  may  be  silvered,  not  very  perma- 
nently, by  rubbing  it  with  a  solution  of  nitrate  of  silver  and  hypo- 
sulphite of  soda.  Such  a  tube,  placed  in  the  stage  opening,  would 
give  a  more  oblique  illumination  than  could  easily  be  oUtained 
otherwise  in  instruments  having  a  thick  stage. 

Glycerine  in  Microscopy. —  Dr.  W.  M.  Ord,  of  St.  Thomas 
Hospital,  London,  questions  the  safety  of  glycerine  as  a  medium 
for  studying  and  mounting  microscopic  objects.  Its  solvent 
power  over  carbonate  of  lime  is  well  known,  and  he  had  found  it 
ruinous  to  crystals  of  murexide,  oxalate  of  lime,  and  triple  phos- 
phate. Might  it  not  produce  unsuspected  molecular  changes 
in  other  objects?  Portions  of  tissue  preserved  unaltered  in  it 
for  years,  might  have  been  affected  in  molecular  constitution  by  it 
at  the  first  penetration  and  before  the  first  observation.  More 
light  is  wanted  on  this  subject. 

Practical  Histology. —  Dr.  Wm.  Rutherford  gives,  in  the 
Quarterly  Journal  of  Microscopical  Science  for  January  1872,  a 
synopsis  of  his  course  of  instruction  in  Histology.  The  paper  is 
too  long  to  reprint  and  too  dense  for  abstract,  but  it  is  full  of 
suggestions  that  will  be  useful  to  many  others  besides  medical 
students.  The  author  has  a  dashing  and  not  unattractive  manner 
of  expressing  his  dissent  from  the  opinions  of  most  microscopists 
in  England  and  this  country  in  regard  to  apparatus,  etc. 

Variations  in  Size  of  Red  Blood-corpuscles. —  Manassein 
("  Centralblatt "  No.  44,  October  28th,  1871)  gives  the  result  of 
more  than  forty  thousand  measurements  on  one  hundred  and  sev- 
enty-four different  animals,  intended  to  show  the  effect  of  various 
physiological  and  morbid  Influences  on  the  size  of  the  red  corpus- 
cles. In  general,  influences  which  raise  the  temperature  of  the 
bodj'-  were  found  to  diminish  the  size  of  the  corpuscles,  such  as 
very  high  temperature  of  the  external  medium,  or  septic  poisoning. 
Excess  of  carbonic  acid  in  the  air  also  acts  in  the  same  way. 
Oxygen,  on  the  other  hand,  increases  the  dimensions  of  the 
corpuscles,  and  so  do,  in  general,  all  substances  which  depress  the 
animal  temperature,  as  external  cold,  quinine,  hydrocyanic  acid, 
and  intoxicating  doses  of  alcohol.     Morphia  is  an  exception,  since, 
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though  it  generally  reduces  animal  temperature,  the  corpuscles 
become  larger  under  its  influence.  Finally,  acute  ansemia  (pro- 
duced by  arterial  hemorrhage)  increases  the  dimensions  of  the 
corpuscles. —  Quarterly  Journal  of  Microscopical  Science, 

Comparative  Size  of  Red  Blood-corpuscles. —  Mr.  George 
Gulliver  states  in  the  same  Journal,  that  recent  measurements 
confirm  his  conviction  tiiat  the  size  of  these  corpuscles,  in  families 
of  fishes  and  reptiles,  bears  little  relation  to  the  size  of  the 
species ;  while  in  many  families  of  birds  and  mammals,  there  is 
such  relation,  the  largest  corpuscles  occurring  in  the  largest  spe- 
cies and  the  smallest  corpuscles  in  the  smallest  species. 

Vitality  of  Organic  Germs  at  High  Temperature. —  This 
standard  question  of  the  experimenters  in  spontaneous  generation, 
is  attracting  increased  attention  from  its  relation  to  the  more 
fashionable  question  of  disinfection.  It  is  discussed  in  several 
numbers  of  the  "  Chemical  News."  Mr.  G.  E.  Davis  calls  attention 
to  the  fact  that  the  ovens,  in  which  fabrics  are  baked  for  pur- 
poses of  disinfection,  are  often  irregularly  heated  and  may  vary 
fiftj'  degrees  from  the  thermometer's  indication.  Hence,  making 
allowance  for  this  uncertainty,  the  highest  temperature  desired 
cannot  be  safely  attempted,  and  the  temperature  attempted  may 
not  be  gained.  He  believes  that  the  heat  employed  has  little  ac- 
tion upon  the  disease  germs,  and  rather  tends  to  encourage  their 
growth.  He  advises  that  a  vessel  of  carbolic  acid  diluted  with  an 
equal  vohime  of  water  be  placed  near  the  clothing,  in  order  to 
gain  the  combined  effect  o.'  the  heat  and  the  phenol  vapor. 

Mr.  Richard  Weaver  states  that  350^  Fahr.  is  the  highest 
temperature  available  for  disinfecting  clothing:  and  Mr.  H.  B. 
Yardley  queries  whether  germs  might  not  be  destroyed  at  inter- 
mediate temperatures  although  the}'  would  live  at  certain  lower 
and  higher  degrees ;  tlius,  might  not  life  be  destroyed  at  330**, 
which  would  continue  to  exist  at  200%  300°  and  400°? 

*' Object  Teaching"  in  Microscopy. —  It  is  customary  at  the 
regular  fortnightly  meetings  of  the  East  Kent  Natural  History 
Society  at  Canterburj^  England,  to  make  dissections  of  plants 
and  animals,  and  microscopical  demonstrations  of  the  same. 
The  three  following  items  are  derived  from  the  Proceedings  of  this 
society. 

Size   of    Blood-discs. —  Mr.   George  Gulliver  predicted  that 
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these  corpuscles  would  soon  be  recoguized  as  of  importance  in 
systematic  zoology,  and  demonstrated  the  relation  of  their  size  to 
the  respiratory  function.  The  blood-discs  of  Amphiuma  are  the 
lai'gest  now  known,  supplanting,  in  this  respect,  those  of  the 
familiar  Proteus. 

Raphides  and  Plant-crystals. —  Mr.  Fullager  gave  demon- 
stration! of  the  ciystal-prisms  of  Quillaia  bark,  and  noticed  their 
size,  prismatic  and  angular  outline  and  polarizing  properties,  as 
points  of  distinction  from  true  raphides  which  are  acicular  and 
occur  in  bundles.     The  order  Iridaceae  abounds  in  crystal-prisms. 

Mr.  Gulliver  showed  the  great  importance  of  plant-crystals, 
especially  raphides,  in  systematic  botany  ;  the  raphidian  character 
being  so  eminently  natural,  and  so  much  more  fundamental  and 
general  than  other  single  diagnostics.  ''  The  shortest  and  sharpest 
diagnosis  of  the  Onagraceaj  would  be  Calycifloral  Exogens  abound- 
ing in  raphides ;  of  Galiaceae,  Corollifloral  Exogens  abounding  in 
raphides ;  of  Orchidacefle,  Gynandrous  Endogens  abounding  in 
raphides ;  of  Ilydrocharidaceae,  Hydral  Endogens  destitute  of 
raphides."  Similar  examples  occur  extensively  in  Mr.  Gulliver's 
Memoirs  in  the  Pop.  Sci.  Rev.,  Oct.  1865  ;  Ann.  Nat.  Hist., 
1861-1865 ;  Quart.  Jour.  Mic.  Sci.,  1864,  1865,  1866,  1869  ; 
Seeman>  Jour.  Bot.,  1864,  1866,  1867  and  1869.  The  crystal- 
prisms  of  Quillaia  bark,  shown  by  Mr.  Fullager,  and  of  Guaiacum, 
demonstrated  by  Col.  Horsley,  test  the  genuineness  of  the  officinal 
barks  ;  for  though  crystal-prisms  abound  in  many  British  Endogens 
and  in  exotic  Exogens  they  have  not  yet  been  observed  in  native 
Dicotyledons :  and  while  true  raphides  are  not  uncommon  in  for- 
eign shrubs  and  trees,  they  have  not  yet  been  demonstrated  in  any 
British  trees.  Sphaeraphides  were  shown  by  Col.  Horsley  in 
the  prickly  pear  (Opuntia)  and  by  Mr.  Gulliver  in  the  Carophyl- 
lacejB.  The  raphidian  character  of  the  Biitish  species  of  Lemna 
was  constrasted  with  the  exraphidian  Wolffia.  Of  the  British 
EuphorbiaceiE,  Mercurialis  alone  abounds  in  sphieraphides ;  and 
the  curious  starch-sticks  are  equally  characteristic  of  Euphorbia. 
By  the  raphidian  diagnosis,  the  minutest  portion  of  a  plant  may 
often  be  located  in  its  own  order  as  distinguished  from  all  other 
orders  of  the  same  alliance. 

Respiration  in  Abranchiate  Worms. —  Mr.  Gulliver  exhibited 
and  described  a  worm,  about  a  quarter  of  an  inch  long,  of  the 
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Naid  family  which  abounds  in  pools  near  Canterbury.  The  vivid 
action  of  the  vibratile  cilia  within  the  intestines,  causing  a  rapid 
current  of  water,  was  seen  in  the  pellucid  segments  of  the  thin, 
flat  body,  and  was  regarded  as  a  true  respiration.  The  same  may 
be  seen  in  S anuria  variegata. 

Development  of  IhT)RODiCTYOX. —  Mr.  Kelt,  of  the  Dublin 
Microscopical  Club,  obtained,  by  cultivation,  two  forms  of  this 
plant,  an  irregular  network  of  large  cells,  and  the  ordinary  nets 
which  "appeared  "  to  be  produced  from  the  irregular  form.  Fur- 
ther study  is  promised. 

The  Maltwood  Finder. — This  little  accessory,  used  by  almost 
every  microscopist,  is  used  under  two  disadvantages,  the  want  of 
exact  correspondence  in  position  of  tlie  scales  on  different  plates, 
and  the  size  of  the  squares,  in  one  of  which,  under  a  high  power, 
an  object  may  still  be  lost.  Mr.  W.  K.  Bridgman  offers,  in  the 
"  Monthly  Microscopical  Journal,"  a  means  of  correcting  these 
difficulties. 

Each  person  using  the  finder  in  exchanges,  is  advised  to  prepare 
a  common  slide  with  a  label  in  the  centre  and  a  dot  on  this,  indi- 
cating the  position  of  the  centre  of  the  central  square  of  his  own 
Finder.  This  "test  slide,"  properly  named,  may  be  sent  to  any 
correspondent  as  a  kc}'  to  the  coiTcction  if  any,  to  be  made  in 
using  his  Finder. 

The  position  of  an  object  in  a  square  must  be  recorded,  or 
much  of  the  usefulness  of  the  Finder  is  lost.  Mr.  Bridgman 
indicates  this  position  by  a  dot  having  the  same  relation  to  the 
figures.  Thus  1 1  would  indicate  that  the  object  was  situated  in 
the  centre  of  the  square  ||,  or  ||.  that  it  was  far  to  the  right  of 
the  centre.  The  writer  (R.  H.  W.)  has  always  been  accustomed  to 
record  the  position  in  the  square  by  decimals ;  as,  in  the  cases 
above,  HI  and  J|:J.  This  plan,  which  is  convenient,  and  not 
liable  to  mistakes,  has  been  mentioned  to  many  persons,  and 
doubtless  used  independently  b}'  many  more,  but  is  not  recollected 
to  have  been  published  before.  It  is  accurate  to  within  one-tenth 
of  the  diameter  of  a  square,  which  is  quite  sufficient  in  practice ; 
but  two  places  of  decimals  may  be  used,  if  deemed  necessary,  to 
indicate  positions  very  near  a  line,  as  'H^^  or  %l'Xf 
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Philadelphia. —  American  Philosophical  SooiExr,  December 
\bth, —  A  sum  of  money  was  appropriated  for  the  planting  and 
preservation  of  a  grove  of  oaks  in  Fairmount  Park,  to  be  called 
the  Micliaux  Grove,  in  accordance  with  the  will  of  the  botanist 
Michaux. 

Prof.  E.  D.  Cope  read  a  paper  "On  the  Pijthonomorpha  of  the 
cretaceous  strata  of  Kansas."  This  embraced  a  s3'nopsis  of  the 
species  of  the  order  known  from  all  parts  of  the  world,  by  which 
it  appeared  that  America  was  its  home,  only  four  species  having 
been  described  from  Europe,  lie  said  that  the  Damihiosaurus  of 
Bunzel  had  no  relationship  to  the  group.  The  American  species 
were  forty-two,  distributed  as  follows :  New  Jersey  gi-een-sand, 
15;  rotten  limestone  of  Alabama,  7;  chalk  of  Kansas,  17;  other 
localities,  3.  The  Kansas  species  were  referred  to  Clidastes  3  sp., 
Edestosanrus  4  sp.,  Holeodus  4  sp.,  Liodon  6  sp.  Of  these  Edesto- 
saurus  tortor  and  E,  steiiops^  Holeodus  coryphaeus  and  H,  tectidus; 
and  Liodon  curtirostris^  L,  latispines^  L,  glandiferus^  and  L.  eras- 
sarins  were  described  as  new. 

Januanj  5,  1872. — Hon.  Eli  K.  Price  read  a  paper  "On  some 
Phases  of  Modern  Philosophy,"  in  which  he  combatted  the  views 
of  the  Heterogenists  and  of  the  Evolutionists.  In  the  latter  part 
of  the  subject  he  opposed  the  views  of  Darwin,  asserting  that  the 
variations  seen  among  domesticated  animals  had  no  parallel  among 
those  in  a  state  of  nature,  and  the  fact  of  their  ready  h3-bridization 
is  indication  of  their  specific  unity.  He  quoted  Professor  Wyville 
Thompson,  to  the  effect  that  no  transition  from  species  to  species 
had  ever  been  observed  in  palaeontological  history ;  and  asserted 
that  the  variations  observed  among  animals  on  which  the  develoj)- 
mentalists  relied  in  evidence  of  their  theory,  were  few  and  abnormal, 
and  entirely  insufficient  for  the  use  made  of  them.  That  the  origin 
of  man  from  apes  was  not  supported  by  evidence.  Lastly,  that 
the  theories  of  evolution  are  highly  injurious  to  faith  and  morals, 
and  thus  to  Christian  civilization. 

January  \Wi, — Benj.  Smith  Lyman  read  a  paper  •'  On  the  Oil 
Bearing  Region  of  the  Punjaub,"  accompanied  by  a  topographical 
map.     He  pointed  out  the  Tertiary  age  of  the  oil-bearing  beds. 
(246) 
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Professor  Cope  read  a  paper  "On  a  new  fossil  reptile  from  the 
cretaceous  strata  of  Kansas,"  which  was  named  Cynocercus  incisus. 
The  vertebral  articular  faces  were  deeply  excavated  above  and 
below,  80  as  to  give  them  a  transverse  character.  A  new  Croc- 
odilian from  the  same  region  was  named  Hyposaur^ts  Vehhii, 

Professor  H.  Hartshorne  read  a  paper  on  "  Organic  Ph3^sics,"  of 
which  the  following  is  an  abstract : 

1.  The  expression  "organic  ph^'sics"  is  as  well  justified  as 
"  organic  chemistry"  and  '"  animal  mechanics."     For, 

2.  Vital  force  is  clearly  correlated  with  other  physical  forces^  as 
h«at,  light,  etc. 

3.  But  the  correlation  is  not  identity. 

4.  Advocates  of  the  "continuity'"  theory  have  endeavored  to 
make  it  appear  to  be  identity  ;  but  they  will  not  succeed  ;  because, 

5.  The  effects  of  heat,  light,  electricity,  magnetism  and  gravita- 
tion are  known,  and  they  always  tend  (in  the  absence  of  life)  to 
an  opposite  kind  of  change  to  that  which  occurs  under  life-force ; 
namely, 

6.  They  form  of  C,  IL,  N.,  S.,  P.,  and  C,  compounds  of  few 
equivalents  and  stable  equilibrium ;  while,  under  life-force,  the 
same  elements  are  made  to  [)roduce  compounds  of  man}'  atoms  or 
equivalents  and  of  unstable  equilibrium ;  the  first  are  mainly  crys- 
talloids, the  second  always  colloids. 

7.  The  directness  of  tiiis  opposition  is  especially  demonstrated 
by  the  result  of  death  (arrest  of  life-force),  which  is  attended  by 
the  resolution  of  the  complex,,  unstable^  colloidal  organic  substances 
into  more  simple,  stable  crystalloids  and  gases. 

8.  Eliminating  all  the  functions  of  living  beings  otherwise  ex- 
plicable, we  must  restrict  the  term  ''  vital  action,"  or  "  action  of 
life-force,"  to  the  conversion  of  inorganic  into  organic  material,  with 
type-formation  or  organic  construction  as  its  result.  It  is  suppos- 
able,  at  least,  though  not  proven,  that  the  assumption  of  particular 
forms,  under  given  circumstances,  is  (analogous  to  crystallizatipn) 
the  property  of  the  bioplasm;  i.e.,  given  the  matter,  the  form  results 
as  its  property  or  attribute. 

9.  Bat  chemists  have  never  succeeded  in  making  organizable 
matter  by  synthesis.  Nor  is  it  likely  that  they  ever  will.  All  Com- 
plex organic  substances  made  in  the  laborator\^  (as  nrea  by  Wohler, 
fatty  acids,  etc.,  hy  Berthelot,  and  even,  if  made,  crystallizable 
neurin)  are  post-organic  (a  term  first  used  by  the  author)  ;  i.e., 
results  of  the  downward  or  retrograde  metamorphosis ;  produced 
not  by  life-force  as  such,  but  by  the  composition  or  balance  be- 
tween life-force  and  the  other  forces  ;  they  are  not  germinal  or 
formative,  hut  formed  and  effete  materials  (Beab's  terms). 

10.  The  question  of  the  possibility  of  abiagenesis  is  not  yet 
finally  decided.     Crosse  gave  it  momentum  with  his  galvanized 
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cem-us;  Ponchet  and  Pasteur  have  long  debated  it;  Owen,  Ben- 
nett, Clark,  and  a  few  others  have  of  late  years  reasserted  it ; 
Bastian  (Nature,  1870)  makes  an  elaborate  experimental  defense 
of  it.  We  note  concerning  it  as  follows :  (a)  The  manipulation 
(to  avoid  introdudnxj  minute  viable  forms)  requires  an  almost  or 
quite  impracticable  delicacy  throughout,  (b)  When  heat  is  U3e<l 
we  have  always  the  alternative  of  concluding  that  certain  minute 
organisms,  gemns  or  spores^  can  resist  a  higher  temperature  than 
was  supposed,  or  that,  taking  for  granted  that  the  heat  employed 
must  have  killed  all  germs,  new  life  afterwards  sprang  up  with- 
out parentage.  All  experience  makes  the  former  much  more 
probable.  George  Pouchet's  experiments  with  rotifers  tend  this 
way.  Jeffries  Wyman  found  that,  although  four  hours  boiling 
would  not,  five  hours  would  put  an  end  to  all  manifestations  of 
life.  Frankland's  experiments  (and  Calvert's)  gave  similar  results 
against  abiagenesis.  (c)  Supposing  (although  Huxley  does  not) 
that  Bastian  could  not  have  mistaken  "Brownian"  molecular 
movements  for  evidence  of  life,  we  yet  observe  that,  i/life  sprang 
up  in  Bastian's  apparatus,  it  was  such  life  as  can  exist  without  air 
or  oxygen;  altogether  unlike,  therefore,  ordinary  world-life,  (d) 
The  assertion  of  Pasteur  is  justified,  that  the  onus  probandi  lies 
with  abiagenesists,  since  there  is  no  experience  of  any  living  form 
more  than  ytjVtt  of  an  inch  in  diameter  springing  into  life  out  of 
inorganic  matter  ;  it  is,  therefore,  vastl}^  improbable  (needing  most 
cogent  evidence  to  prove)  that  any  form  less  than  j^^  of  an  inch 
in  size  can  be  made  to  spring  into  life  from  inorganic  matter. 

11.  While  abiagenesis  is  unjyroved,  we  hold  to  the  conclusion 
that  vital  force  is  not  the  mere  outcome  or  resultant  of  any  or  all 
of  the  other  cosmic  forces. 

12.  How  does  it  differ?  Of  the  organic  cell  or  "physiological 
unit,"  the  most  constant  determinable  acts  or  changes  are  incretion 
and  excretion;  atomic  or  molecular  motion^  definite  in  results,  is  an 
essential  of  life.     Must  not  the  motion  itself  be  peculiar? 

13.  More  definitely,  we  find, — that,  while  in  the  condensation 
of  matter  in  the  (nebular  theoretical)  formation  of  the  Sun  and 
placets,  there  was  integration  of  matter  with  dissijiation  of  force 
as  heat  (H.  Spencer),  life-action  involves  integration  of  matter 
with  accumulation  of  force  (stored  up  physical  force  in  the  plant 
of  Barker;  "bottled  sunshine,"  of  some  one  else).  This  is  a 
striking  contrast. 

14.  Sexual  union  is  closely  analogous  to  chemical  union ; 
instead  of  combustion,  it  makes  construction  by  detaining  prod- 
ucts. 

15.  Again  we  notice  the  analogy  between  the  spiral  phj-Uo- 
taxis  of  plants  (opposite  leaves  a  double  spiral,  whorls  two  or 
more,  and  bilateral  symmetry  of  vertebrates  and  articulates  and 
some  mollusks,  and  radial  symmetry  of  radiates  and  coelenterates 
corresponding)  and  the  spiral  helix  of  the  electro-magnet.     As  the 
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opposite  chemical  and  polar  elements  of  the  battery  ai'e  to  the 
current  of  the  heUx,  so  (may  be)  are  the  polarities  of  the  sperm-cell 
and  germ-cell  to  the  spiral  phyllotaxis  of  plants  and  symmetrical 
(usually  double)  organo-taxis  (a  new  term)  of  animals. 

16.  A  dose  (but  reversed)  analogy  exists  between  heat-force 
and  vital  force.  A  spark  of  fire  may  ''light**  and  so  burn  succes- 
sively an  indefinite  amount  of  cmnhustiUe  matter.  A  spark  of 
life  may  animate  an  indefinite  amount,  successively  of  organizable 
matter.  The  former,  combustion,  reduces  complex  substances, 
which  are  unstable,  to  more  stable  compounds.  The  latter,  life, 
elevates  similar  substances  to  more  Qomplex  states ;  but  with 
constant  transmutation  of  their  forms. 

17.  Such  analogies  are  as  yet  crude,  and  do  not  solve  the 
mystery  of  life. 

18.  But  the  facts  on  which  they  rest  justify  and  encourage  the 
physical  investigation  of  vital  actions;  including  their  study  w?ider 
physics  ;  orga n  ic  physics. 

19.  Such  a  view  of  life  is  in  no  manner  antagonistic  of  theism 
or  of  "teleology,**  any  more  than  is  the  now  familiar  reduction  of 
digestion,  circulation,  absorption,  etc.,  to  the  category  of  chem- 
ical or  physical  phenomena.  All  such  analytical  inquiries  are, 
moreover,  legitimate^  so  long  as  they  are  accurate ;  whether  they 
point  to  biogenesis  or  abiogenesis ;  to  the  origin  of  types  by  inter- 
rupted  appearances  or  by  evolution. 

Februai-y  2d. — Prof.  Geo.  B.  Wood  communicated  further  results 
of  his  experiments  with  salts  of  potassa  on  vegetation,  and  espe- 
cially on  grain  and  fruits : 

He  stated  that  in  a  field  of  grain  in  which  the  soil  had  been 
previously  exhausted  by  bad  culture,  one-half  was  enriched  by  barn 
manure,  the  other  with  the  same  with  wood  ashes  added.  The 
effects  of  the  latter  were  especially  marked,  and  much  greater  than 
with  the  former.  The  most  striking  results  were  obtained  by  the 
use  of  the  ashes  of  the  poke,  Phytolacca  decandra. 

Prof.  Cope  read  a  paper  on  the  "  Families  of  Fossil  Fishes  of  the 
Cretaceous  strata  of  Kansas.'* — 

The  greater  part  of  these  were  shown  to  be  Physostomous 
Actinopleri  of  three  families,  viz.:  the  Saurodontidai^  the  Pachy- 
rhizodontidrej  and  the  Stratodontidce.  Of  the  first,  four  genera 
and  ten  species  were  described,  some  of  them  (Portheus  sp.) 
among  the  most  formidable  of  marine  fishes.  The  peculiarities 
of  the  succession  of  teeth  in  Portheus  and  Saurocephalus,  respec- 
tively, were  pointed  out.  Of  Pachyrhizodontidce  two  genera 
(Empo  and  Pachyrhizodus)  and  five  species  were  described,  and 
of  Stratodontidce^  three  genera  and  seven  species.  Stratodus 
was  a  form  provided  with  multitudes  of  minute  shovel-headed 
teeth.     As  a  general  result  the  great  resemblance  of  this  fauna 
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to  that  of  Ihf^  English  Chalk,  was  pointed  out,  six  of  the  nine 
genera  of  Kansas  having  been  found  in  the  latter. 

March  \st,  —  Benjamin  Smith  Lyman  read  a  paper  ''On  the 
Topography  of  the  Punjanb  Oil  Region." 

It  aimed  at  a  somewhat  detailed  account  of  the  topography  of 
the  oil  region  ;  its  situation,  general  features,  special  features, 
etc.  The  different  places  were  mentioned  where  each  kind  of  topo- 
graphy is  to  be  seen,  and  its  causes  and  simple  laws  pointed 
out ;  chiefly  in  order  to  show  the  great  usefulness  of  careful  topo- 
graphical studies  to  geology.  A  short  sketch  of  the  geology  of  the 
region,  aside  from  structure,  was  also  added. 

The  general  section  of  the  rocks  of  the  region  is  as  follows, 
below  the  new  and  old  alluvians : 

Miocene  (Sivalik)  i»erhaps      ......  3,000  feet 

Eocene  (Nammnliiir),  with  oil,         .....  l.UoO   " 

Carboniferous,  without  oil,  about     .....  1,800   " 

Devonian,  with  Saltnna  plaster,       .....  2,850   •' 

9,000  feet 

The  oil  or  asphalt  (dried  oil)  or  rock  tar  (melted  asphalt)  is 
found  at  a  dozen  different  places,  and  in  very  small  traces  at  half 
a  dozen  more,  all  within  a  space  of  a  hundred  miles  square. 
They  are  all  in  Nammulitic  rocks,  except  one  in  carboniferous. 
The  deposits  all  seem  of  very  small  horizontal  extent,  sometimes 
only  a  few  feet,  seldom  a  hundred  yards,  once  only  as  much  as 
half  a  mile.  In  this  case,  too,  the  oil-bearing  bed  is  a  hundred 
feet  thick,  in  one  other  forty,  in  two  others  twenty,  and  in  the 
rest  much  less.  The  oil  comes  in  some  places  from  lime  rocks, 
in  others  from  sand  rock  or  shale.  The  yield  of  one  well  was  at 
first  fifty  gallons  a  day,  but  grew  quickly  less,  like  the  ordinate 
of  a  parabola,  and  soems  likely  to  reach  3,000  gallons  in  all 
within  a  year  and  a  half.  At  a  rough  guess  a  hundred  such  wells 
might  be  bored  in  the  region,  with  a  whole  yield,  then,  of  hardly 
7,000  barrels.  The  natural  springs  {fixo)  yield  from  a  gill  to 
three  quarts  a  day.  The  oil  is  dark  green  and  veiy  heavy  (25  B. 
or  less).  There  is  nothing  whatever  in  the  Punjaub  oil  deposits 
to  bear  out  a  belief  in  the  distillation  of  oil  from  one  bed  to 
another,  or  in  its  emanation  from  below  or  in  its  gradual  passage 
from  the  lower  parts  of  a  bed  to  higher  parts  of  the  same  bed, 
or  in  its  origin  from  au}'^  source  but  the  decomposition  of  organic 
matter  in  the  rock.  Neither  is  there  anything  here  (or  anywhere 
else)  to  justify  wild  hopes  of  finding  large  quantities  of  oil  by 
boring  into  cavities  below  the  oil-bearing  bed.  The  occurrence 
of  salt,  gypsum  and  alum  shales  in  large  quantities  is  noticed  ;  as 
well  as  that  of  sulphur,  saltpetre,  brown  coal  in  small  quantities : 
and  that  of  traces  of  copper,  iron  and  lead. 

Prof.  E.  D.  Cope  read  a  paper  "On  Bathmodon^'*  a  genus  of 
extinct  Ungulates.     It  was  represented  as  perissodactyl  in  general 
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characters,  hut  with  peculiarities  of  dentition  of  a  combined 
ruminant  and  suilline  character.  There  was  on  the  outer  side  of 
the  molars  but  one  crescent,  and  before  this  a  tubercle.  The  inner 
portion  of  the  crown  a  tedge.  Besides  the  species  Bathmodon 
radians^  a  second  form,  Loxolophodon  semicinctus^  was  refciTcd  to 
the  group.  The  former  animal  was  large  as  the  rhinoceros,  the 
second  equal  to  the  tapir. 

Prof.  Cope  read  a  paper  '*  On  two  new  species  of  Ornithosaiirians 
from  the  Kansas  cretaceous."  They  were  described  as  OniithO' 
chirus  t(7nbrosH8  and  0.  harpt/ia.  Tlie  former  was  regarded  as  one 
of  the  most  gigantic  of  the  Pterodactyl es,  extending  probably  25 
feet  from  tip  to  tip  of  the  wings.  The  other  was  two-thirds  the 
size. 

Prof.  Cope  read  a  paper  "On  Protostega^**  a  genus  of  extinct 
Testudinata.  A  detailed  account  of  the  osteology  of  P,  gigns  from 
the  cretaceous  was  given,  by  which  it  appeared  that  the  genus  had 
separate  ribs  as  in  Sphargis^  and  that  the  carapace  was  formed 
by  large  radiating  plates  of  bone  in  the  skin.  Two  other  species 
were  <lescribed  —  P.  tuberosus  and  P.  neptunus.  The  latter,  the 
largest  known  marine  turtle,  from  New  Jerse}' ;  the  former,  from 
the  cretaceous  of  Mississippi,  had  been  referred  by  Leid^^  to  the 
Mosasauroids. 

A  discussion  on  Mr.  Price's  paper  read  at  the  last  meeting 
took  place,  in  which  Prof.  Ilartshorne,  Prof.  Lesley,  Mr.  Pi*ice  and 
Prof.  Cope  took  part.  Prof.  Ilartshorne  supported  the  opposi- 
tion to  Abiogenesis  expressed  in  the  paper,  on  the  ground  of  insuf- 
ficienc}'  of  evidence  in  its  favor,  but  believed  in  the  evolution  of 
species.  Prof.  Lesley  objected  to  the  insufficiency  of  Mr.  Price's 
reasoning  against  the  labors  of  experts  in  biological  science,  and 
stated  that  the  more  attention  he  paid  to  the  subject,  the  better 
satisfied  he  became  that  man  was  descended  from  apes.  Prof. 
Cope  stated  that  Mr.  Price's  paper  was  in  error  as  to  the  facts : 

(1)  That  variabilit}'  of  specific  t3'pe  was  even  Inore  common  in 
nature  than  under  domestication  ;  examples  from  many  so  called 
"  protean  "  genera  being  cited.  (2)  That  some  wild  species  did 
produce  fertile  hybrids.  (3)  That  transitions  between  species  both 
at  the  present  time  and  in  past  geological  periods,  were  common, 
but  were  concealed  by  a  universal  petitio  prmcipii  involved  in  the 
practice  of  naturalists.  This  consisted  in  uniting  distinct  forms 
or  species  under  the  head  of  one  species,  as  soon  as  the  inter- 
vening connections  were  found.     (4)  That  the  known  cases  of 
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transition  were  numerous,  not  few ;  and  that  common  induction 
required  that  we  should  believe  of  the  unknown,  that  which  we  see 
in  the  known,  when  other  circumstances  were  identical. 

At  the  annual  meeting  of  the  London  Geological  Society,  Feb- 
ruary 16,  Mr.  Joseph  Prestwich,  F.R.S.,  President,  in  the  chair, 
the  Wollaston  Gold  Medal  was  presented  to  the  Secretary,  Mr. 
David  Forbes,  for  transmission  to  Professor  Dana,  of  Yale  Col- 
lege, Connecticut.     The  President  said  : 

"I  have  the  pleasure  to  announce  that  the  Wollaston •  Medal 
has  been  conferred  on  Prof.  Dana,  of  Yale  College,  New  Haven, 
U.  S. ;  and  in  handing  it  to  you  for  transmission  to  our  Foreign 
Member,  I  beg  to  express  the  great  gratification  it  affords  me 
that  the  award  of  the  Council  has  fallen  on  so  distinguished  and 
veteran  a  geologist.  Prof.  Dana's  works  have  a  world-wide 
reputation.  Few  branches  of  geology  but  have  received  his 
attention.  An  able  naturalist  and  a  skilful  mineralogist,  he  has 
studied  our  science  with  advantages  of  which  few  of  us  can 
boast.  His  contributions  to  our  science  embrace  cosmical  ques- 
tions of  primar}^  importance — palteontological  questions  of  special 
interest — recent  phenomena  in  their  bearings  on  geology,  and 
mineralogical  investigations,  so  essential  to  the  right  study  of 
rocks,  especially  of  volcanic  phenomena.  The  wide  range  of 
knowledge  he  brought  to  bear  in  the  production  of  his  excellent 
treatise  on  Geology,  one  of  the  best  of  our  class  books,  embrac- 
ing the  elements  as  well  as  the  principles  of  geology.  His 
treatise  on  Mineralogy  exhibits  a  like  skill  in  arrangement  and 
knowledge  in  selection.  In  conveying  to  Prof.  Dana  this  testi- 
monial of  the  high  estimation  in  which  we  hold  his  researches, 
may  I  beg  also  that  it  may  be  accompanied  by  an  expression  how 
strongly  we  feel  that  the  bonds  of  friendship  and  brotherhood  are 
connected  amongst  all  civilised  nations  of  the  world  by  the  one 
common,  the  one  universal,  and  the  one  kindred  pursuit  of  truth 
in  the  various  branches  of  science." — Mr.  David  Forbes,  in  reply, 
said  that  "it  was  to  him  a  great  pleasure  to  have,  in  the  name  of 
Prof.  Dana,  to  return  thanks  to  the  society  for  their  highest  honor, 
and  for  this  mark  of  the  appreciation  in  which  his  labors  are  held 
in  England.  It  had  rarely  if  ever  occurred  in  the  history  of  the 
society  that  the  Wollaston  medal  had  been  awarded  to  any  geolo- 
gist who  had  made  himself  so  well  known  in  such  widely  different 
departments  of  the  science,  for  not  only  was  Prof.  Dana  pre- 
eminent as  a  mineralogist,  but  his  numerous  memoirs  on  the 
Crustaceans,  Zoophytes,  coral  islands,  volcanic  formations,  and 
other  allied  subjects,  as  well  as  his  admirable  treatise  on  general 
Geolog}',  fully  testify  to  the  extensive  range  and  great  depth  of 
his  scientific  researches." 

The  President  then  presented  the  balance  of  the  proceeds  of 
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the  Wollaston  donation  fund  to  Prof.  Ramsey,  for  transmission  to 
Mr.  James  Croll,  and  addressed  him  as  follows : 

""The  Wollaston  fund  has  been  awarded  to  Mr.  James  Croll, 
of  Edinburgh,  for  his  many  valuable  researches  on  the  Glacial 
phenomena  of  Scotland,  and  to  aid  in  the  prosecution  of  the 
same.  Mr.  Croll  is  also  well  known  to  all  of  us  by  his  investiga- 
tions of  oceanic  currents  and  their  bearings  on  geological  ques- 
tions and  of  many  questions  of  great  theoretical  interest  connected 
with  some  of  the  great  problems  in  Geology.  Will  you.  Prof. 
Ramsey,  in  handing  this  token  of  the  interest  with  which  we  follow 
his  researches,  inform  Mr.  Croll  of  the  additional  value  his  labors 
have  in  our  estimation,  from  the  difficulties  under  which  they 
have  been  pursued,  and  the  limited  time  and  opportunities  he  has 
had  at  his  command."  —  Prof.  Ramsey  thanked  the  president  and 
council  in  the  name  of  Mr.  Croll  for  the  honor  bestowed  on  him. 
lie  remarked  that ''  Mr.  Croll's  merits  as  an  original  thinker  are. of 
a  very  high  kind,  and  that  he  is  all  the  more  deserving  of  this 
honor  from  the  circumstance  that  he  has  risen  to  have  a  well 
recognised  place  among  men  of  science  without  any  of  the  advan- 
tages of  early  scientific  training  ;  and  the  position  he  now  occupies 
has  been  won  by  his  own  unassisted  exertions. — Nature, 

California  Academy  of  Sciences.  March  Uh,  A  Communi- 
cation was  received  from  Prof.  George  Davidson,  at  present  in  the 
East,  accepting  the  Presidency  of  the  Academy. 

A  translation  by  Dr.  A.  B.  Stout  of  an  interesting  paper  by 
G.  V.  Frauenfeld,  K.  V.  (of  Vienna,  1870)  on  the  ''  Extinct  and 
Perishing  Animals  of  the  Earliest  Epochs  of  the  World  "  was  read 
by  the  Secretary. 

Dr.  EUinwood  read  a  digest  of  a  translation  of  the  proceedings 
of  the  Society  of  Natural  Sciences  of  Neuchatel,  1869-1870, 
giving  a  brief  resume  of  the  principal  discussions  which  occuiTed 
at  the  Archajological  Congress  at  Copenhagen  in  1869,  being  an 
interesting  narration  of  the  developments  of  antiquity,  arising 
from  an  investigation  of  the  shell  mounds. 

Mr.  Steams  gave  the  result  of  his  examination  and  researches 
in  some  of  the  numerous  shell  heaps  and  mounds  at  Point 
Penallis,  Tampa  Bay,  Florida,  near  the  supposed  landing  place 
of  the  Expedition  of  De  Soto :  — 

The  latter  were  composed  of  alteniate  thick  strata  of  shells 
and  thin  strata  of  ashes ;  these  alternations  were  owing  to  the 
infrequent  visits  of  the  Indians  to  the  localities  where  these  shell 
heaps  are  found,  and  during  the  interim  between  these  visits  a 
gi*owth  of  grass  and  other  vegetation  had  taken  place,  covering 
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the  heap,  which  was  burnt  over  at  a  subsequent  visit  and  a  thin 
layer  of  ashes  was  thus  made  and  covered  with  shells ;  and  this 
process  being  repeated,  in  the  course  of  years,  the  shell  heap  when 
cut  through  and  examined  presented  the  appearance  of  a  regular 
stratification.  The  shells  found  in  these  heaps  are  the  same  as 
man}'  now  found  living  in  tiie  adjacent  waters.  In  the  shell 
heaps  and  near  them,  as  well  as  in  the  burial,  or  earth  mounds, 
fragments  of  pottery,  and  arrowheads  of H*halcedony,  and  other 
implements  of  stone  and  shell  may  be  found  ;  and  near  the  Point 
Pinallis  mounds  a  remarkable  vase  of  steatite,  shaped  somewhat 
like  an  ordinary  soup  tureen,  had  been  discovered.  The  material 
of  which  this  vase  is  made  was  probabl}'  obtained  by  the  Indians 
at  Apalachicola,  near  which  place  a  deposit  of  soapstone  existed, 
and  the  material  for  the  arrowheads  was  without  doubt  obtainerl 
at  the  elevated  and  now  fossilized  coral  reef  in  Hillsborough  Bny, 
known  as  Ballast  Point,  not  far  from  the  town  of  Tampa.  Mr. 
Stearns  also  briefly  referred  to  the  statements  of  the  narrator  of 
the  De  Soto  Expedition  relative  to  the  abundance  of  pearls  which 
were  seen  in  possession  of  the  Indians,  and  which  were  said  to  be 
obtained  b}^  some  of  the  soldiers  of  De  Soto.  He  was  of  the 
opinion  that  what  De  Soto's  men  thought  were  pearls,  were  the 
shells  of  Marginella  conoidoUs.  A  great  number  of  this  shell  had 
been  found  in  an  ancient  mound  in  the  city  of  St.  Louis. 

Dr.  Gibbons  presented  a  copy  of  the  ''Oriental  Medical  Ga- 
zette" of  Constantinople,  which  contained  a  paper  by  Dr.  Abdul- 
lah Bey,  descriptive  of  the  contents  of  the  mounds  in  Europe, 
Asia  and  Africa ;  the  writer  advancing  the  theory  that  the  mound 
works  being  similar  all  over  the  world,  they  should  be  attributed 
in  their  origin  to  one  race. 

Mr.  Wetmore  referred  to  some  interesting  developments  made 
in  the  shell  mounds  of  South  America. 

Prof.  H.  G.  Hanks  presented  remarkably  fine  specimens  of 
jasper  and  tourmaline  from  Calaveras  County. 

''  Central  Park  Museum. — Destniction  of  ^^r.  Ilaiclins'  ReMora- 
lions, —  A  Times  reporter  called  yesterday  on  Mr.  B.  Watehhouse 
Hawkins  in  order  to  ascertain  the  truth  of  the  allegations  made 
in  a  communication  which  ai)peared  in  yesterday's  Times  in  ref- 
erence to  the  destruction  of  his  restorations  in  the  Central  Park 
Museum.  Mr.  Hawkins  stated  that  all  he  had  done  during 
twenty-one  months  to  restore  the  skeletons  of  the  extinct  animals 
of  America  (of  the  Iladrosaurus,  and  the  other  gigantic  animal, 
which  was  thirty-nine  feet  long),  was  destroyed  by  order  of  Mr. 
Henry  Hilton,  on  the  3d  of  May  last,  with  sledge-hammer,  and 
carted  away  to  Mount  St.  Vincent  where  the  remains  were  buried 
several  feet  below  the  surface.     The  preparatory  sketches  of  other 
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animals,  including  a  mammoth  and  a  mastodon  and  the  moulds 
and  sketch  models  were  destroyed.  Mr.  Hilton  did  this,  said  Mr. 
Hawkins,  out  of  ignorance,  just  as  he  had  a  coat  of  white  paint 
put  on  the  skeleton  of  a  whale  which  Mr.  Peter  Cooper  had 
presented  to  the  Museum,  and  just  as  he  had  a  bronze  statue 
painted  white.  ]Mr.  Hilton  told  the  celebrated  naturalist  who 
had  come  from  England  to  undertake  the  work  that  he  should  not 
bother  himself  with  "dead  animals,"  that  there  was  plenty  to  do 
among  the  living.  This  illustrates  the  policy  of  having  such  men 
as  Hilton  at  the  head  of  one  of  the  most  important  Departments 
of  the  City  Government.  When  the  skeletons  were  dug  up  ngain, 
by  order  of  Col.  Stebbins,  they  were  found  broken  in  thousands 
of  pieces.  Prof.  Henry,  of  the  Smithsonian  Institution  when  he 
heard  of  this  piece  of  barbarism,  would  not  believe  it.  '"Why," 
he  exclaimed,  "'  I  would  have  paid  them  a  good  price  for  it."  Mr. 
Hilton  however,  preferred  to  destroy  the  work  of  the  naturalist 
which  had  cost  the  City  at  least  twelve  thousand  dollars." 

We  copy  the  above  from  a  slip  cut  by  a  friend  from  the 
"New  York  Times."  What  good  will  ever  come  to  science  from 
the  million  of  dollars  it  is  proposed  to  spend  on  the  new  building 
for  a  Museum  of  Natural  History  in  the  Central  Park  so  long  as 
the  citizens  of  New  York  allow  vandals  and  ignoramuses  to  hold 
the  places  that  should  be  filled  by  men  of  culture  and  unques- 
tionable scientific  standing? 

"  Wk  alluded  some  time  since  to  the  threatened  destruction  of 
one  of  the  most  notable  megalithic  monuments  in  this  countrj^  the 
Great  Circle  at  Avebury,  in  Wiltshire.  All  archceologists  will  be 
glad  to  hear  that  Sir  John  Lubbock  has  added  one  more  to  his 
eminent  services  to  science  by  the  purchase  of  the  site  on  which 
the  Circle  stands.  It  is  right  also  that  the  meed  of  praise  should 
be  awarded  to  those  of  the  residents  in  the  district  whose  zeal  has 
been  directed  towards  the  attainment  of  this  object,  and  who  have 
thus  shown  their  sense  of  the  value  of  the  monument  which  is  one 
of  the  glories  of  their  county.  We  refer  especially  to  the  Rev. 
Bryan  King,  the  vicar  of  the  parish,  Mr.  Kemm,  Mr.  George 
Brown,  and  the  Rev.  Alfred  Charles  Smith,  Hon.  Secretary  of  the 
Wiltshire  Archa?ological  and  Natural  History  Society.  It  is  to  be 
hoped  that  their  example  will  stimulate  similar  zeal  for  the  pres- 
ervation of  monuments  in  other  parts  of  the  country."  —  Nature, 

When  will  Sir  John  Lubbock's  example  be  followed  here? 
Every  year  our  monuments  of  a  former  race  are  being  destroyed 
and  no  hand  has  3'et  been  raised  to  save  them. 

Prof.  Raphael  Pumpelly  has  been  appointed  State  Geologist  of 
Missouri,  as  we  are  assured  by  a  correspondent. 
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A  French  Association  for  the  Advancement  of  Science,  has 
been  started.  The  annual  meetings  will  be  held  in  the  various 
towns  and  cities.  Over  100,000  francs,  in  shares  of  200  francs 
each,  have  already  been  subscribed  by  the  founders  of  the  Asso- 
ciation. 

The  Smithsonian  Institution  has  recently  succeeded  in  obtain- 
ing two  complete  skeletons  of  the  remarkable  tapir  of  the  high- 
lands of  the  United  States  of  Colombia,  known  to  naturalists  as 
Tapirus  pinchaqiie  or  Roulini,  Previously  only  the  skull  had 
been  obtained  by  Rouliu,  by  whom  it  was  first  made  known,  and 
it  was  one  of  the  rarities  of  the  great  anatomical  collection  at 
Pans.  The  Smithsonian  Institution  had  before  obtained  a  number 
of  skulls  and  a  skeleton  of  the  still  more  remarkable  tapir  of 
Panama,  which  had  remaiued  undistinguished  from  the  common 
species  of  Panama  till  within  a  few  years,  when  first  described, 
under  the  name  of  Elasmognathus  Bainlii,  by  Prof.  Gill,  from 
two  skulls  in  the  Smithsonian  collection.  There  are  no  external 
or  dental  differences  between  the  tapirs  corresponding  with  the 
marked  differences  in  the  skulls ;  the  external  differences  being 
confined  to  the  contour  of  the  forehead,  the  color,  and  the 
character  of  the  hair. 
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Sensitive  Oat.— The  sensitive  or  animated  oat.  as  it  is  usually  called,  is  the  fruit 
ot  Arena  »teril%8  L.  It  is  a  nntive  of  the  Uarhnry  Stiites  and  the  region  of  Gibraltar, 
but  as  it  is  not  unfreouently  cultivated  as  a  curiosity  it  has  become  sparingly  introduced 
in  many  place*.  Although  not  often  found  ni  gjudens  ia  this  region,  there  will  be  no 
difficulty  in  getting  seed  from  any  of  the  larger  dealers  or  florists.— W.  G.  F. 
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Zoological  Record  for  1S70;  being  vol.  7  of  the  Record  of  Zoological  Literature.  Edited  by 
Alfred  Newton.    8vo,  pp  523.  cloth.    London.    Zoolojrieal  Record  Association.    1871. 

Handbook  of  British  Fungi^  with  full  Descriptions  of  all  the  Species  and  Illustration*  of  the 
Genera.  By  M.  (\  Cooke.  2  vols.,  Svo,  pp.  d8l.  40<  woodcuts  and  a  colored  plate,  cloth. 
Loudon  and  Ni'w  York.    MRcralllan  A  Co.    1871. 

The  Metric  System  of  Weights  and  Measures;  an  Address  delivered  before  the  Convocation  of 
the  Unirersity  of  the  State  of  New  Vort,  at  Albany^  Aug.  1, 1871.  By  Frederick  A.  P.  Barnard. 
Revised  edition,  printed  by  order  of  the  Board  of  Trustees  of  Columbia  ColloKe.  8vo,  pp.  1&#. 
cloth.    1872. 

Geological  Survey  of  Ohio,  Report  of  Progress  in  1870.  By  .J.  S.  Newberrv,  Chlff  Geolof^ist. 
IncludhiK  reports  by  E.  B.  Andrew.s,  Edward  Orion,  ,1.  H.  Kllppart,  Assistant  Geologist*;  T. 
G.  Worndey,  Chemist;  G.  K.  Gilbert,  M.  C.  Read,  llenry  Newton.  W.  B.  Potlfr,  Local  Assis- 
tants.   Columbus.    State  Document.    Svo,  cloth,  pp.  56H,  cuts  with  map  packet.    1871. 

Second  Report  of  the  Geological  Surrey  of  Indiana,  made  during  the  year  Ks70.  By  E.  T.  Cox, 
State  Geologist,  assisted  by  .lohn  Collett  and  G.  M.  Levette.  8vo.  cloth,  pp.  304,  plates,  cuts 
and  maps.    Also  contains  "  Manual  of  the  Botany  of  Jefferson  Co.,"  hv  A.  H.  Young. 

Sketch  of  the  Hotany  of  Pennsylvania.  By  Thomas  C.  Porter.  (From  Walling  and  Gray*8 
New  Topographical  Atlas  of  Penii  )    Folio,    pp.  2.  ami  map.    J872. 

Notes  on  Podisoma.    By  M.  C.  Cooke.    8vo,  pp.  14.    2  plates.    London.    1871. 

On  Nucleated  Sporidia.  By  M.  C.  Cooke.    8vo,  pp.  4.    London.    1871. 
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Vol.  VI. -MAY,  1872. -No.  5. 
HINTS   ON   HERBORIZING. 

BY   A.    H.    CURTISS. 

As  there  are  many  persons,  especially  in  the  country,  who  desire 
to  acquire  a  scientific  knowledge  of  the  world  of  A'cgetation  which 
surrounds  them,  but  who,  for  the  lack  of  competent  instructors,  do 
not  know  how  to  commence^  the  following  brief  directions,  offered 
at  the  commencement  of  the  floral  season,  will  probably  prove  ser- 
viceable to  many  readers  of  the  Naturalist,  and  may  perhaps 
afford  some  new  ideas  to  experienced  botanists.  Any  one  having 
a  capacity  for  study  may  learn  the  name  and  natural  relationship 
of  any  flowering  plant  by  an  intelligent  use  of  a  good  descriptive 
work  on  botany — first  reading,  as  a  necessary  drudgery,  an  ele- 
mentary' treatise  on  the  structure  of  plants.  But  no  one  can  be  a 
good  botanist  without  a  good  herbarium,  which  is  composed  of 
dried  specimens  of  species  and  their  various  forms  arranged  in 
systematic  order  and  accurately  labelled.  The  formation  of  a  good 
herbarium  is  no  simple  task,  and  desultory',  unguided  efforts  will 
surely  be  attended  with  much  loss  of  time  and  many  sources  of 
discouragement. 

Scientific  characters  are  taken  from  the  fruit  and  leaves  as 
well  as  from  the  flowers,  and  often  the  roots  are  very  impor- 
tant ;  therefore,  a  mere  sprig  of  flowers  does  not  constitute  a 
"botanical  specimen."  A  plant  not  over  three  or  four  feet  high 
should  generally  be  preserved  entire,  doubling  it  upon  itself  once 
or  twice  if  too  long  for  the  herbarium  sheet — the  most  approved 
size  of  which  is  eleven  and  a  half  by  sixteen  and  a  half  inches  — 
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of  very  large  herbs,  the  upper  portion  and  a  lower  leaf  must  suf- 
fice, and  of  shrubs  and  trees  a  branehlet.  Specimens  of  most 
herbs  may  contain  both  flowers  and  fruit,  but  of  most  shrubs  and 
trees  the  flowers  are  to  be  collected  early  in  the  season  and  the 
fruit  with  mature  leaves  later.  Sedges  should  be  collected  only 
in  mature  fruit. 

Specimens  are  usually  brought  home  either  loose  in  a  tight  tin 
box  or  pressed  flat  in  folded  sheets  of  thin  paper  carried  in  a  stout 
portfolio :  but  good  specimens  are  more  easily  prepared  by  using 
a  portable  press.     This  consists  of  two  light  but  strong  boards 
half  an  inch  thick,  fifteen  and  a  half  inches  long,  and  ten  and 
a  half  inches  wide ;  this  size  will  prevent  specimens  from  being 
made  too  large  or  unnecessarily  small.     Between  these  place 
a  pile  of  driers  of  the  same  length  and  width,  each  consisting  of 
a  sheet  of  rag  paper  folded  in  quarto  with  a  folded  sheet  of  tea 
paper  inside  to  hold  the  specimens  till  dry.     Straw  paper,  however 
thin,  should  never  be  used.     The  whole  is  to  be  bound  together 
with  a  stout  strap,  and  may  have  an  oil-cloth  cover.      An'ange 
each  specimen  naturally,  showing  both  sides  of  leaves  and  flowers, 
and  fold  down  the  upper  half  of  the  drier  carefully  upon  it,  seeing 
that  the  leaves,  etc.,  lie  smoothly ;   carelessness  in  preparing  a 
specimen  is  unpardonable,  for  it  jnay  be  destined  to  be  presei-ved 
for  centuries.     Next  morning  transfer  the  sheets  of  specimens  to 
the  house  press,  for  which  there  should  be  provided  a  great  num- 
ber of  driers,  about  twelve  by  eighteen  inches  in  size.     The  best 
kind  of  drying  paper  may  not  easily  be  obtained,  but  newspapers 
answer  very  well.     The  press  should  be  divided  by  boards  into 
sections,  ticketing  each  to  show  whether  it  is  to  be  changed  the 
next  day  or  the  day  after,  and  assort  the  specimens  accordingly. 
Do  not  take  out  the  specimens  till  perfectly  dry  ;  and,  if  plenty  of 
driers  are  at  hand,  transfer  the   specimens  when   nearly  dry  to 
another  press,  and  let  them  remain  a  week  or  two ;  most  grasses 
and  sedges,  and  many  other  plants,  may  be  transferred  to  this  at 
the  first  change.     Build  up  the  piles  compactly',  with  thick  strips 
ai'ound  the  edges,  so  that  all  may  receive  uniform  pressure  from 
the  fifty  to  seventy-five  pounds  of  weights  to  be  placed  on  top. 
Succulent  plants   may  be   dried   quickly  by  placing  them  in    a 
separate  press  near  a  stove ;  the  heat  may  be  so  great  that  a  thick 
specimen  at  top  will  diy  in  a  day,  but  care  should  be  taken  to 
remove  them  as  soon  as  dry.     Besides  Monocotyledons  and  Saxi- 
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frageae  this  treatment  should  only  be  applied  to  plants  that  incline 
to  monld  or  fall  to  pieces  (Coniferse  are  not  benefited  by  it).  To 
dry  the  damp  driers  effectually  without  spreading  them  all  over  the 
room,  cut  a  hole  in  one  end  of  each  and  string  them  on  a  stout 
wire  and  suspend  this  on  hooks  set  in  the  under-side  of  a  shelf. 
Pieces  of  stiff  paper  with  a  slit  in  the  middle  are  useful  for 
confining  specimens  of  sedges,  etc.,  where  bent,  and  folded  pieces 
of  oiled  paper  for  adhesive  fiowers,  etc. ;  also  rings  of  cotton  for 
thick  heads  of  ligulate  Compositae.  The  color  of  plants  is  best 
preserved  by  rapid  drying,  but  not  much  attention  should  be  paid 
to  this  point,  as  they  will  fade  in  a  few  years.  If  such  plants  as 
the  purple  Ariseema  and  Sjonplocarpus  or  an  orange  Lilium  be 
dried  in  a  few  minutes  by  ironing  them  in  their  driers,  they  will 
look  when  mounted  like  paintings. 

Specimens  may  be  mounted  for  the  herbarium  on  sized  paper 
with  glue,  or  on  unsized  paper  with  touches  of  poisoned  paste  and 
strips  of  gummed  paper.  Never  mount  a  small  specimen  on  the 
centre  of  a  sheet,  nor  any  specimen  without  first  poisoning  it, 
which  is  done  by  washing  with  an  alcoholic  solution  of  corrosive 
sublimate  just  weak  enough  not  to  show.  A  pile  of  duplicates, 
if  infested  with  insects,  should  be  inclosed  for  a  while  in  a  close 
vessel  with  an  ounce  or  two  of  chloroform  or  cyanide  of  potassium. 
A  few  grains  of  the  latter  introduced  into  a  case  of  entomological 
specimens  will  quickly  destroy  all  intruders.  It  is  best  to  keep 
each  genus  in  a  manilla  cover  and  these  in  piles  on  the  shelves  of 
a  cabinet. 

The  earliest  flowering  plants  being  on  the  whole  most  difficult, 
the  beginner  will  meet  with  many  discouragements  at  first ;  but 
every  step  will  add  to  his  strength.  Any  locality  will  afford  from 
five  hundred  to  eight  hundred  species  of  flowering  plants,  and,  in 
determining  so  large  a  number,  mistakes  are  inevitable ;  there- 
fore, it  is  well  to  send  a  set  of  specimens,  numbered  to  correspond 
with  one  retained,  to  some  person  having  a  good  herbarium,  who 
will  doubtless  be  willing  to  examine  and  name  them  in  return  for 
the  specimens.  The  same  may  be  done  if  the  determination  of 
names  is  not  attempted  at  all,  but  great  care  should  be  taken  to 
see  that  the  two  sets  exactly  correspond,  for  there  is  great  danger 
of  confounding  closely  related  species,  as  also  of  mistaking  marked 
forms  for  different  species. 

The  plants  of  other  sections  may  be  easily  obtained  by  ex- 
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changing  with  other  collectors.  A  person  before  commencing  this 
system  should  procure  the  "Naturalists*  Du^ectory"  and  the 
"  Catalogue  of  Plants  "  from  the  Naturalists'  Agency  at  Salem,  to 
which  it  would  be  safest  to  apply  for  the  best  works  to  be  studied. 
If  one  expects  to  collect  year  after  yeai*  for  exchange,  it  is  very 
advantageous  to  keep  a  record  of  the  time  when  the  best  speci- 
mens of  each  species  are  to  be  obtained,  which  will  be  found  to 
be  an  invaluable  aid  in  following  seasons.  System  in  scientific 
work  is  of  the  greatest  importance,  and  with  this  and  patient  per- 
severance and  economy  of  time,  great  results  may  be  accomplished. 


USE  OF  THE  RATTLES  OF  THE  RATTLESNAKE. 

BY   J.    G.    HENDERSON. 


It  seems  that  the  singular  stricture  from  which  the  subject  of 
these  notes  derives  its  name,  was  intended  as  a  special  stumbling 
block  in  the  path  of  antidarwinists,  or  to  intensify  the  "  struggle 
for  existence  "  which  the  Darwinian  theory,  like  all  other  theories 
must  undergo. 

In  most  notices  I  have  seen  of  the  rattles  of  the  rattlesnake, 
they  have  been  mentioned  as  though  they  were  of  no  advantage  to 
the  possessor,  and  that  natural  selection  would  never  produce  them 
but  on  the  contrary  would  weed  them  out,  if  that  theory  were 
correct.  It  seems  to  me  that  the  whole  trouble  in  the  matter 
arises  from  the  assumption  that  the  sound  of  the  rattles,  as  a 
war-cry,  is  a  disadvantage  to  the  reptile,  by  calling  the  attention 
of  its  enemies  to  it  and  thus  inviting  its  own  destruction,  and 
that  consequently  the  only  way  to  reconcile  the  existence  of  the 
rattles  with  the  theory  of  Darwin,  is  to  show  that  there  is  some 
other  use  made  of  them  and  that  in  striking  the  balance  between  the 
profit  and  loss  sides  of  the  ledger,  the  line  falls  on  the  side  of  the 
former  and  for  that  reason  natural  selection  produced  and  retains 
the  rattles.  If  I  understand  him  rightly,  this  is  the  view  of  the 
matter  taken  by  Prof.  N.  S.  Shaler  in  his  paper  in  the  January 
Naturalist.  He  saj^s  that  for  some  years  he  has  '•  been  teaching 
that  the  tail  appendage  of  the  rattlesnake  was  not  to  be  explained 
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upon  the  theory  of  natural  selection,  inasmuch  as  it  could  contri- 
bute in  no  way  to  the  advantage  of  the  animal ;  that  it  seemed  to 
him  quite  clear  that  it  was  rather  calculated  to  hinder  than  to  help 
the  creature  in  the  race  of  life  by.  warning  its  prey  of  its  pres- 
ence." But  he  intimates  that  he  is  now  ready  to  say,  that  this 
appendage  can  be  explained  upon  the  theory  of  natural  selection. 
He  considers  the  idea  that  it  might  be  used  as  a  sexual  call  as 
untenable,  but  that  the  whirring  sound  of  the  rattles  closely  imi- 
tates the  sound  made  by  the  Cicada  and  for  this  reason  is  used  as 
a  call-note,  as  a  hunter  uses  his  bone-turkey-caller,  to  induce  the 
bird  to  come  within  the  range  of  his  weapon.  Now  the  first  ques- 
tion which  naturally  arises  is  this :  Does  the  snake  sound  its 
rattles  when  seeking  to  capture  its  prey  ?  I  have  always  under- 
stood that  it  is  only  when  it  thi'ows  itself  upon  the  defensive  and 
prepares  for  battle  that  the  rattles  are  sounded  ;  that  it  is  an 
alarm  note,  a  war-cry,  and  not  a  gentle,  deceptive  invitation  to 
the  victim.  I  have  never  seen  a. rattlesnake,  and  know  of  course 
nothing  personally  of  its  habits.  But  if  this  use  is  not  made  of 
the  rattles  as  suggested  by  Prof.  Shaler,  and  the  sound  only  serves 
to  call  the  attention  of  its  enemies  and  thus  invite  destruction, 
then  indeed  is  the  theory  of  natural  selection  nonplussed.  But 
as  I  view  the  matter,  instead  of  inviting  his  destruction  by 
sounding  the  rattles,  it  is  one  of  the  most  effective  means  of  self 
protection  and  is  as  useful  to  it  in  the  race  for  life  as  is  the  growl 
of  the  tiger  when  threatened  with  danger.  The  snake  docs  not 
sound  its  rattles  until  it  considers  itself  discovered,  and  not 
then  unless  it  apprehends  danger.  It  throws  itself  in  position 
to  strike  and  says  in  unmistakable  language,  "Look  out,  I  am 
ready  for  you !"  If  pushed  upon,  it  makes  its  leap  at  its  antag- 
onist, and  again  throws  itself  in  position  to  renew  the  conflict, 
and  again  sounds  the  note  of  defiance  ;  a  note  calculated  to  alarm 
and,  like  the  wai'-whoop  of  the  Indian,  strike  terror  to  the  heart 
of  the  assailant ;  but  it  may  be  said  that  the  Indian  only  utters 
his  yells  when  rushing  on  his  enemy,  or  when  actually  engaged  in 
the  conflict,  and  the  sounding  of  the  rattles  upon  the  first  approach 
of  danger  is  a  disadvantage.  Now  it  seems  to  me,  if  this  were 
true  and  if  it  be  a  piece  of  rashness  upon  the  part  of  the  snake 
thus  early  to  exhibit  his  combatativeness,  that  natural  selection 
would  cure  the  matter  by  selecting  and  preser\ing  the  more  timid, 
and  that,  eventually,  rattlesnakes  would  only  sound  their  tail-bells 
when  it  would  best  promote  their  interests. 
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We  are  not  to  judge  of  the  advantage  or  disadvantage  of  thfe 
rattles  by  their  effect  upon  the  nerves  of  man  alone,  though  no 
doubt  many  a  man  has  turned  his  back  and  been  deterred  from 
making  an  attack  by  the  sound  of  these  rattles  and  the  defiant 
attitude  of  their  possessor. 

The  ability  of  the  snake  to  defend  itself  does  not  consist  in  its 
strength  or  size,  or  in  its  power  of  overcoming  its  adversary  by 
a  prolonged  conflict,  for  most  of  its  enemies  are  its  superior  in 
size  and  strength.  Nor  does  its  deadly  poison  act  quickly 
enough  to  secure  its  own  safety  when  it  is  attacked,  but,  in  most 
cases,  the  victim,  after  the  deadly  stroke  is  given  may  still  revenge 
itself  by  the  destruction  of  the  snake.  But  the  certainty  of  the 
eflfect  of  the  poison  serves  as  a  warning  and  is  advantageous,  not 
in  defense  after  the  attack  is  made,  but  in  preventing  an  attack 
from  being  made.  If,  then,  the  color  of  the  rattlesnake  were 
different  from  all  harmless  snakes,  so  much  so  as  to  render  it 
conspicuous,  this  would  be  beneficial  to  it,  by  the  readiness  with 
which  all  animals  would  recognize  it,  and  thus  protect  the  snake 
by  this  notice  of  the  deadl}^  character  of  its  weapons.  If  then  a 
conspicuous  color  would  be  of  advantage,  it  seems  to  me  that  any 
other  means  which  it  may  be  able  to  use  in  making  known  its 
character  to  any  animal  that  may  come  near  it,  would  be  advan- 
tageous, and  would  be  increased  and  preserved  by  natural  selec- 
tion, and  that  the  whimng  noise  which  it  produces,  in  this  view 
of  the  matter,  admirably  serves  its  purpose.  In  eflect  it  amounts 
to  this,  and  by  experience  its  enemies  learn  to  understand  its 
language,  "I  am  a  rattlesnake^  armed  with  what  will  be  death  to 
you  if  you  come  too  near  ;  give  me  a  wide  berth  !" 

Prof.  Shaler  remarks  that  it  is  a  fact  well  known  doubtless  to 
those  who  have  observed  serpents,  that  many  when  in  a  state  of 
excitement  vibrate  the  end  of  their  tail  just  as  the  rattlesnake 
does.  This  statement  reminded  me  of  a  South  American  species 
described  b}^  Darwin  in  his  "Voyage  of  a  Naturalist"  (vol.  i,  p. 
123,  Harper's  ed.),  where  he  says  :  — 

"  Of  reptiles  there  are  many  kinds :  one  snake  (a  Trigono- 
cephalus,  or  Cophias),  from  the  size  of  the  poison  channel  in 
its  fangs,  must  be  very  deadly.  Cuvier,  in  opposition  to  some 
other  naturalists,  makes  this  a  sub-genus  of  the  rattlesnake,  and 
intermediate  between  it  and  the  viper.  In  conformation  of  this 
opinion  I  observed  a  fact,  which  appears  to  me  very  curious  and 
instructive,  as  showing  how  eveiy  character,  even  though  it  may 
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be  in  some  degree  independent  of  structure,  has  a  tendency  to 
vary  by  slow  degrees.  The  extremity  of  the  tail  of  this  snake  is 
terminated  by  a  point,  which  is  very  slightly  enlarged  ;  and  as  the 
animal  glides  along,  it  constantly  vibrates  the  last  inch  ;  and  this 
part  striking  against  the  dry  grass  and  brushwood,  produces  a 
rattling  noise,  which  can  be  distinctly  heard  at  the  distance  of 
six  feet.  As  often  as  the  animal  was  irritated  or  surprised,  its 
tail  was  shaken ;  and  the  vibrations  were  extremely  rapid.  Even 
as  long  as  the  body  retained  its  irritability,  a  tendency  to  this 
habitual  movement  was  evident.  This  Trigonocephalus  has,  there- 
fore, in  some  respects,  the  structure  of  a  viper,  with  the  habits  of 
a  rattlesnake ;  the  noise,  however,  being  produced  by  a  simpler 
device." 

It  was  these  remarks  of  Darwin  that  first  suggested  the  problem 
of  the  rattlesnake's  tail  to  my  mind,  and,  as  I  had  thought  consid- 
ably  about  the  matter,  of  course  I  was  deeply  interested  in  the 
paper  by  Prof.  Shaler ;  but  I  must  acknowledge  that,  while  many  of 
his  suggestions  are  correct  and  highly  valuable,  I  was  disappointed 
to  find  that  the  only  advantageous  use,  in  his  estimation,  of  this 
tail  appendage  of  the  rattlesnake,  is  an  imitative  call-note  to 
allure  birds  within  its  reach,  and  that,  otherwise,  it  is  rather  a 
disadvantage  than  an  advantage  to  be  preserved  and  perfected  by 
natural  selection.  If  it  is  useful  for  both  purposes,  then  there  is  a 
double  reason  for  the  action  of  natural  selection.  If  it  is  not 
used  as  an  imitative  call-note,  but  is  useful  in  the  manner  I  have 
pointed  out,  then  I  have  shown  that  it  is  explained  by  natural 
selection. 


ORNITHOLOGICAL  NOTES   FROM  THE  WEST. 

BY   J.    A.    ALLEN. 

L  NOTES  ON  THE  BIRDS  OF  KANSAS. 

In  the  spring  of  1871  an  expedition  to  the  Plains  and  the 
Rocky  Mountains  was  sent  out  by  the  Museum  of  Comparative 
Zoolog}^,  under  the  charge  of  the  writer.  During  the  nine  months 
spent  in  the  field  by  the  party  in  question,  the  department  of 
ornithology  received  a  large  share  of  attention.  In  the  following 
pages  it  is  proposed  to  give  a  hasty  resum^  of  such  observations 


Digitized  by 


Google 


264  ORNITHOLOGICAL   NOTES   FROM   THE  WEST. 

as  may  be  supposed  to  interest  the  ornithological  readers  of  the 
Naturalist,  reserving  a  more  detailed  and  formal  report  for 
publication  elsewhere.* 

Leavenworth,  Kansas,  was  the  point  at  which  we  commenced 
our  labors.  During  the  ten  da3's  spent  at  this  locality  we  col- 
lected or  observed  nearly  one  hundred  species  of  birds.  Although 
we  arrived  here  May  2d,  the  country  wore  the  aspect  of  a  New 
England  June.  The  prairies  were  already  green  with  waving 
gi-ass  and  the  forests  were  nearly  in  full  leaf.  The  apple  trees 
were  some  days  out  of  bloom,  and  the  young  cherries  were  as 
large  as  very  large  peas ;  the  vegetation  being  fully  a  month  in 
advance  of  its  usual  stage  in  Southern  New  England  at  the  same 
date.  Comparatively  few  of  the  birds,  however,  were  nesting; 
some  had  not  arrived  from  the  South,  and  others  whose  breeding 
stations  were  more  to  the  northward  still  lingered. 

We  found  in  the  vicinity  of  Leavenworth  a  collector's  paradise, 
the  forests  of  the  Missouri  bottom-lands  literally  swarming  with 
birds,  many  of  which  none  of  the  party  had  before  seen  in  life, 
the  general  aspect  of  the  ornithological  fauna  being  strikingl}' 
diverse  from  that  of  the  northeastern  states.  The  red-headed  and 
red-bellied  woodpeckers  {Melanei-pes  erythrocephalus  and  Centurus 
CaroUnus)  revelled  among  the  grand  old  elms  and  cottonwoods 
of  the  bottom-lands,  some  of  which  tower  to  the  height  of  one 
hundred  to  one  hundred  and  fifty  feet.  The  golden-shafted  flicker 
{Colaptes  auratics)  was  almost  equally  abundant,  and  showed  its 
close  affinity  with  its  red-shafted  brother  of  the  mountains  and 
the  Pacific  Slope  (C  Mexlcanus)  by  already  frequently  presenting 
touches  of  red  in  its  black  check  patches.  Although  the  hairy  and 
downy  woodpeckers  (Picus  villosxis  and  P.  pubescens)  were  both  ob- 
served, they  seemed  by  no  means  common.  The  crested  titmouse 
{LopJiopJuiiies  bicolor)  and  the  merrj*  cardinal  (Cardinalis  Virginia 
anus)  vied  with  each  other  in  their  noisy  demonstrations,  both  be- 
ing exceedingly  abundant  and  garrulous.  Their  vocabulary  seemed 
inexhaustible,  as  the}'  every  day  astonished  us  with  new  sounds, 
which  we  often  at  first  supposed  to  proceed  from  some  bird  hith- 
erto unknown  to  us.    The  blue  jay  (Cyanura  cristata)  was  equally 

♦This  report  will  embrace  annotated  faiinal  lists  for  eight  localities,  with  a  general 
suraniarj-  list  for  the  whole.  Mr.  C.  W.  Bennett  accompanied  the  expedition  as  taxi- 
dermist, and  Mr.  Richard  Bliss  as  ichthyologist,  both  of  whom,  especially  the  former, 
greatly  aided  in  the  ornithological  work. 
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at  home,  and  as  vivacious  and  even  more  gayly  colored  than  at 
the  north.  While  he  seemed  to  have  forgotten  none  of  the  droll 
notes  and  fantastic  ways  one  always  expects  from  him,  he  has 
here  added  to  his  manners  the  familiarity  that  usually  character- 
izes him  in  the  more  newly  settled  parts  of  the  country,  and  anon 
surprised  us  with  some  new  expression  of  his  feelings  or  senti- 
ments,— some  unexpected  eccentricity  in  his  varied  notes,  per- 
haps developed  by  his  more  southern  suiToundings.  The  yellow- 
breasted  chat  (Icteria  virens)  dis*poi*ted  himself  among  the  tangled 
underbrush,  and  seemed  highly  to  enjoy  the  discomfiture  to  which 
he  often  put  us,  through  his  well-known  ventriloquial  accomplish- 
ments, in  our  search  for  his  exact  whereabouts.  The  Carolina 
wren  (Thryothorus  Ludovicianus)  was  more  or  less  common,  and 
already  had  young  full-fledged  on  our  arrival,  while  the  only  other 
birds  then  found  breeding  were  the  cardinal,  the  towhe  and  the 
brown  thrush.  Most  of  these,  however,  were  still  pairing  and 
nestbuilding.  The  common  chickadee  {Parus  atrkapillus)  and 
the  house  wren  {Troglodytes  aedon)  were  both  common,  but  were 
far  less  numerous  and  much  more  retiring  than  their  more  demon- 
strative southern  relatives  already  mentioned. 

Among  the  warblers  three  southern  forms  were  the  most  com- 
mon, their  bright  colors  often  attracting  the  eye  as  they  flitted 
through  the  openings  among  the  trees.  These  were  the  Ken- 
tucky {Oporornis  formosus),  the  hooded  (Wilsonia  mitrata  Bon.) 
and  the  blue-winged  yellow  (Ilelminthophaga  jnmis) .  They  seemed 
aware  that  they  were  especial  objects  of  attention  to  the  collector, 
and  took  good  care  not  to  exhibit  themselves  unnecessarily.  The 
golden-crowned  warbler  {HelmintJiophaga  celatd)  was  also  one  of 
the  most  numerous  of  the  Sylvicolidce,  The  Nashville  (/7.  rubrica- 
piUa)^  the  blue  yellow-backed  (Panda  Americana)  and  the  black 
and  white  creeper  {Mniotilta  varia)  were  likewise  moderately  fre- 
quent. The  beautiful  cajrulean  warbler  (Dendroeca  cwndea)  was 
met  with  a  few  times,  the  Blackburnian  (D.  Blackhurnice)  once  or 
twice,  and  the  yellow  rumped  {D.  coronata)  but  once,  though  the 
latter  was  doubtless  common  somewhat  earlier  in  the  season.  The 
yellow  warbler  (Z).  cestiva)  was  more  or  less  common  along  the 
outskirts  of  the  forests ;  the  chestnut-sided  (Z>.  Pennsylvanica) 
was  by  no  means  rare ;  redstarts  {Setophaga  ruticUla)  were  seen 
but  a  few  times,  and  the  Maryland  yellow-throat  (GeotTdypis 
t  rich  as)  was  far  from  numerous. 
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Of  thrushes,  by  far  the  most  common  was  the  wood  thrush 
(Turdiis  mustelhiiis) J  which  was  abundant.  Although  it  was  the 
pairing  season,  they  were  comparatively  quite  unmusical,  their  song 
being  shorter,  and,  it  seemed  to  me,  far  inferior  to  that  of  the  repre- 
sentatives of  this  species  at  the  North.  The  birds  were  also  much 
less  wary,  being  easily  approached.  I  shot  five  or  six  in  half  an 
hour  during  one  of  our  excursions,  and  might  have  easily  got  as 
many  more  had  not  rarer  species  more  especially  attracted  my 
attention.  The  olive-backed  thrush  (  T.  Swainsonii)  was  also  com- 
mon, but  save  the  brown  thrush  (Harporhynchtis  rufus)  and  the 
catbird,  which  were  both  tolerably  numerous,  no  other  thrush, 
not  even  the  robin,  was  met  with.  The  common  eastern  bluebird 
{Sialia  sialis)  was  frequent,  especially  near  the  borders  of  the 
forests. 

Of  vireos,  three  species  only  were  seen,  —  the  red-eyed,  the 
warbling  and  the  white-eyed,  all  of  which  were  moderately  and 
about  equally  frequent.  The  logger-headed  shrike  (Collurio  Ludo- 
viciana)  was  occasionally  seen,  generally  along  the  edges  of  the 
prairie. 

Harris's  finch  (Zonotrichia  quei^la)  was,  next  to  the  cardinal, 
the  most  abundant  species  of  the  family  of  sparrows  and  finches,  as 
it  was  also  one  of  the  largest  and  handsomest.  It  almost  exclu- 
sively frequented  the  damper  parts  of  the  woods,  associating  with 
the  white-throated  sparrow  (Z.  albicoUis)^  much  resembling  it  both 
in  habits  and  song.  The  white  crowned  (Z,  leucophrys)  and 
Lincoln's  sparrow  {Melospiza  Lincolnii)  were  each  a  few  times 
met  with.  The  song  sparrow  was  scarcely  observed  ;  the  swamp 
sparrow  was  common,  as  were  also  the  chipping  and  field  spar- 
rows. The  beautiful  lark  finch  (Chondestes  grammaca)  was 
among  the  rarer  species.  The  towhe  was  numerous  and  the 
indigo  bird  {Cyanospiza  cyanea)  made  its  appearance  in  consid- 
erable numbers  soon  after  our  arrival.  The  black-winged  red 
bird,  or  scarlet  tanager,  was  the  only  representative  we  saw  of 
the  tanagers.  It  was,  however,  abundant,  and  though  so  gor- 
geously arrayed  at  the  north,  the  intensity  of  its  colors  was 
appreciably  greater  here. 

Of  the  Icteridce^  the  Baltimore  and  orchard  orioles  were  both 
abundant,  the  Baltimore  indulging  in  a  dialect  so  different  from 
that  of  its  northern  relatives  as  often  to  puzzle  us  to  make  out  to 
what  bird  its   strange   notes  belonged.      Its  colors,  also,  were 
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unusually  bright  in  all  the  specimens  examined.  The  red-winged 
blackbirds  and  the  purple  grackle  ( Quiscalus  purpureus)  were  both 
numerous,  the  latter  presenting  the  brassy  tints  somewhat  pecu- 
liar to  the  western  race  of  this  flexible  species.  The  lazy,  ubiqui- 
tous cowbird  {Molothrus  pecoris)  was  ever  lurking  in  the  trees 
and  bushes,  watching  for  an  opportunity  of  shirking  the  burden 
of  hatching  and  rearing  its  young  upon  some  more  industrious 
neighbor,  wholly  oblivious  of  respectability  and  fair  play  in  re- 
spect to  its  domestic  affairs.  On  the  prairies  the  meadow  lark 
{Sturnella  Ludoviciana)  filled  the  air  with  the  wild,  sweet  melody 
so  chai-acteristic  of  this  bird  in  the  prairie  states. 

Among  the  swallows,  the  purple  martin  (Progne  aubis)  was  one 
of  the  most  numerous,  breeding  in  all  parts  of  the  city  in  boxes 
liberally  provided  for  their  accommodation.  This  bird  seems  to  be 
a  universal  favorite  in  the  more  newly  settled  parts  of  the  west, 
the  erection  of  martin  boxes  being  one  of  the  settlers'  first  "  im- 
provements." Hence  this  bird  is  often  common  where  none  could 
exist  without  man's  kindly  aid.  The  bam,  clifl",  white-bellied, 
bank  and  rough-winged  swallows  were  also  more  or  less  com- 
mon. The  swift  (Chcetura  pelasgia)  was  quite  numerous,  breeding 
chiefly  in  the  hollow  trees  of  the  forest,  which  it  always  seems  to 
prefer  to  chimneys,  to  which  it  has  to  resort  in  most  of  the  longer 
settled  districts,  or  else  abandon  the  country. 

The  Carolina  dove  was  abundant  almost  everywhere  ;  the  quail 
{Ortyx  Virginianus)  was  equally  numerous,  but  aflecting  chiefly 
the  neighborhood  of  thickets.  The  prairie  chicken  still  foims 
the  chief  game  bird  of  the  prairies. 

Of  birds  of  prey  few  were  observed  beyond  such  almost 
universally  common  species  as  the  marsh  hawk  and  the  sparrow 
hawk.  The  latter  was  nesting  abundantly  in  woodpeckers'  holes 
in  the  forests.  Between  this  bird  and  the  red-headed  woodpecker 
we  witnessed  many  fierce  encounters,  the  woodpecker  being  usu- 
ally the  aggressor,  but  by  no  means  always  the  victor. 

The  few  water  birds  seen  were  chiefly  of  the  following  species  : 
spotted  and  solitary  sandpipers,  both  common  ;  the  lesser  tell-tale 
or  "yellow  legs"  {Gamhetta  flavipes)  and  the  red-backed  sandpiper 
{Pelidna  Americana)  were  also  quite  numerous  about  the  lagoons, 
which  were  also  inhabited  by  an  abundance  of  "mud  hens"  (Fulica 
Americana)^  and  frequented  by  teals,  mallards  and  wood  ducks. 
Our  stay  being  so  short  at  this  interesting  locality,  many  birds 
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were  doubtless  to  be  found  here  of  which  we  met  with  no  exam- 
ples. 

Leaving  Leavenworth,  our  next  stop  was  at  Topeka,  where  we 
also  tarried  for  ten  daj-s,  devoting  the  time  almost  exclusively  to 
ornithologizing.  Here  also  we  observed  about  one  hundred  spe- 
cies, including  a  few  not  met  with  at  Leavenworth,  while  some 
birds  that  were  among  those  most  numerously  represented  there, 
were  not  seen  at  Topeka.  Among  those  especially  missed  was 
Harris's  finch,  and  among  the  new  forms  Bell's  vireo,  Nuttall's 
whippoorwill  and  the  yellow-headed  blackbird  were  the  most  note- 
worthy. As  Bell's  vireo  did  not  appear  here  till  some  days  after 
our  arrival,  it  may  be  expected  to  be  equally  numerous  at  Leaven- 
worth, as  the  ornithological  fauna  of  the  two  localities  is  essen- 
tially iilentical,  the  distance  between  them  being  less  than  a 
hundred  miles,  and  both  being  in  nearly  the  same  latitude. 

At  no  point  have  I  ever  met  with  birds  in  gi-eater  abundance 
than  at  Topeka,  either  in  individuals  or  species.  On  the  day  of 
our  arrival  there  I  counted,  during  a  half  hour's  stroll  in  the 
woods  near  the  town,  about  thirty  species,  of  most  of  which 
I  observed  several  individuals,  whilst  several  of  them  were 
extremely  abundant.  This  may  result  from  the  trees  being  re- 
stricted to  a  narrow  belt  along  the  Kaw  river,  thus  crowding  all 
those  more  or  less  restricted  to  a  timbered  country  into  a  compar- 
atively limited  area.  The  trees  here  are  smaller  than  along  the 
Missouri,  less  crowded,  and  with  a  thicker  undergrowi:h.  Consid- 
erable areas  were  covered  with  quite  3'oung  trees,  forming,  with 
the  dense  undergrowth  of  hazel,  dwarf  oak  and  sumach  bushes 
almost  impenetrable  thickets  ;  and  the  forests  were  broadly  fringed 
with  a  dense  growth  of  these  bushes,  extending  at  times  far  out 
on  the  prairies.  These  brush  patches  were  the  favorite  haunt 
of  the  yellow-breasted  chat,  the  black-throated  bunting  and  the 
several  species  of  Spizella,  among  which  we  here  first  met  with  the 
S.  pallida^  or  clay-colored  sparrow.  The  chats  were  so  abundant 
that  three  or  four  to  half  a  dozen  would  be  sometimes  seen 
hovering  and  singing  in  the  air  at  once,  each  striving  to  outdo  the 
other,  in  grotesque  manoeuvring  and  in  song,  while  a  dozen  or  two 
black-throated  buntings  would  be  also  in  sight  or  hearing  engaged 
in  a  similar  vocal  rivalry.  Although  the  males  of  the  latter 
species  were  so  numerous,  a  female  was  rarely  seen.  Whenever 
one  ventured  into  sight  the  males  would  most  ungallantly  start  in 
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pursuit  of  her,  and  oblige  her  to  seek  concealment  again, —  a  treat- 
ment similar  to  that  indulged  in  by  the  bobolink  toward  his 
"better  half."  The  thinner  portions  of  the  wooded  area  were 
the  favorite  haunts  of  Bell's  vireo,  which  immediately  upon  its 
arrival  became  one  of  the  most  numerously  represented  species. 
They  very  soon  commenced  pairing,  the  males  almost  incessant]}' 
uttering  their  rather  pleasing  though  peculiar  and  feeble  song. 

Among  the  other  later  arriving  birds  was  the  golden-crowned 
wagtail  {Seiurus  aurocapillus)  and  the  swallow-tailed  kite  {Nau- 
clous  furcatus).  The  former  appeared  on  the  15th  of  the  month 
(May),  and  immediately  the  woods  were  ringing  with  its  familiar 
song.  The  arrival  of  this  bird  so  late  in  the  season  was  quite 
unexpected,  the  trees  being  not  only  in  full  leaf,  but  vegetation 
generally  was  quite  far  advanced,  strawberries  being  already 
ripening  in  abundance  in  the  fields,  whilst  for  days  the  temper- 
ature had  been  that  of  July  in  southern  New  England.  This 
interesting  little  woodland  songster  is  pretty  sure  to  make  his 
appearance  in  Massachusetts  with  the  earliest  unfolding  of  the 
leaves,  arriving  there  rather  earlier  than  we  this  year  observed  it 
to  appear  in  Kansas. 

At  this  place  we  saw  the  only  robins  —  a  single  pair — and  the 
only  cedar  birds  (one  or  two  small  flocks)  met  during  om*  sojourn 
of  over  two  months  in  the  state  of  Kansas.  The  blue-gray  gnat- 
catcher  {Polioptila  ccerulea)  was  here  also  met  with  once,  and  the 
only  time  in  the  State. 

Leaving  Topeka  May  24th,  we  arrived  the  following  day  at 
Fort  Hays,  situated  some  three  hundred  miles  west  of  the  Mis- 
souri river,  and  fairly  out  on  the  ''Great  Plains."  The  only 
timber  found  here  consists  of  a  somewhat  interrupted  fringe  of 
elms,  box  elder  and  cottonwoods  along  the  streams,  and  this 
entirely  disappears  a  few  miles  further  to  tRe  westward.  We 
hence  have  here  all  the  characteristic  birds  of  the  Plains,  in  addi- 
tion to  many  eastern  species  that  follow  the  timber  up  the  streams 
as  far  as  timber  regularly  extends,  even  after  the  timber  belts 
become  extremely  restricted  and  irregular.  Remaining  five  weeks 
in  the  vicinity  of  Fort  Hays  enabled  us  to  become  thoroughly 
familiar  with  the  ornithology  of  this  peculiar  region,  our  excur- 
sions extending  in  different  directions  from  fifteen  to  thirty  miles 
from  the  Post,  which,  through  the  hospitality  of  the  oflQcers  in 
command,   formed    our    headquarters    and  base    of   operations. 
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When  we  arrived  here  the  plains  were  everywhere  covered  with 
a  carpet  of  short  fine  grass,  varied  with  large  patches  of 
brightly-colored  flowers, — yellow,  orange  and  various  shades  of 
red  and  purple, — forming  a  landscape  beautiful  beyond  descrip- 
tion. Gradually  the  earlier  plants  passed  out  of  bloom,  the  hot 
dry  winds  of  June  parched  and  withered  the  grass,  and  when  we 
left,  the  first  week  in  July,  only  the  belts  of  deep  green  formed  by 
the  foliage  of  the  trees  along  the  streams,  presented  anything 
agreeable  to  the  eye,  these  being  doubly  refreshing  from  their  con- 
trast with  the  almost  desert-like  aridity  surrounding  them.  The 
daily  maximum  temperature  ranging  during  our  stay  from  about 
90°  to  108°  F.  in  the  shade,  the  reader  may  readily  perceive  the 
semi-tropical  character  of  the  summer  climate  of  the  plains. 

The  total  number  of  species  observed  here  was  sixty-one,  about 
ten  per  cent  of  which  were  by  no  means  common.  Among  the 
species  inhabiting  the  timber,  the  kingbird,  the  Arkansas  fly- 
catcher (Tyrannus  verticalis)^  the  purple  grackle,  red-headed 
woodpecker  and  the  Baltimore  and  orchard  orioles  were  by  far  the 
most  common,  all  of  which  in  fact  were  numerously  represented. 
The  brown  thrush,  the  mockingbird,  the  black-headed  grosbeak 
(Guiraca  melanocepJiala) ,  the  chickadee  (Parua  atncapilltia)^  the 
golden-shafted  flicker,  the  warbling  and  BelFs  vireos,  and  the 
common  wren  {Troglodtjtes  a'idon)  were  all  more  or  less  frequent. 
The  kingfisher  was  occasional,  and  the  Carolina  dove  everywhere 
abundant,  far  out  on  the  plains  as  well  as  in  the  vicinity  of  the 
timber.  The  rough-winged  swallow  was  also  common,  and  colo- 
nies of  the  cliff  swallow  were  met  with  breeding  on  the  cliffs  in 
the  vicinity  of  the  streams.  A  few  purple  martins  were  seen 
near  the  Post ;  night-hawks  were  abundant,  resting  on  the  trees 
during  portions  of  each  day,  and  breeding  out  on  the  plains. 
They  were  mostly  of  the  pale  variety  commonly  known  as  C%o- 
deiles  Henryi^  but  different  specimens  varied  greatly  in  color,  some 
being  nearly  as  dark  as  eastern  ones.  The  cowbird  was  seen  far 
out  on  the  plains  as  well  as  in  the  timber,  but  was  nowhere 
numerous. 

The  birds  that  may  be  regarded  as  characteristic  of  the  plains 
were  chiefly  the  following  :  the  meadow  lark  (Strundla  Ludoviciana) 
everywhere  abundant,  representing  typically  the  pale  form  of  the 
plains  known  as  S.  neglecta.  Its  notes,  however,  were  quite 
different  from  those  of  the  representatives  of  this  species  living 
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to  the  eastward  in  the  prairie  states,  being  less  varied  and  ringing, 
and  more  guttural.  The  horned  lark  was  equally  characteristic, 
being  \}y  far  the  most  numerous  species  here  met  with.  During 
the  excessive  heat  of  midday  it  was  seen  crouching  with  half  open 
wings  in  the  shade  of  some  tussock  of  herbage;  whilst  in  win- 
ter, when  it  is  equally  abundant,  it  is  not  uncommon  to  meet 
with  considerable  numbers  that  have  died  of  the  extreme  cold,  as 
was  the  writer's  experience  the  past  winter.  The  yellow-winged 
sparrow  is  also  one  of  the  most  abundant  species.  The  pine 
wood  finch  (Peucea  cestivalis)  of  the  South  Atlantic  and  Gulf  States, 
or  rather  the  representative  of  that  species,  was  quite  frequently 
met  with  near  the  streams,  where  its  sweetly  modulated  song  greets 
the  ear  with  the  first  break  of  dawn,  and  is  again  heard  at  night 
till  the  last  trace  of  twilight  has  disappeared.  It  is  here  very 
appreciably  paler  than  the  race  of  P.  cestivalis  found  in  the  pine 
barrens  more  to  the  eastward,  though  not  otherwise  sensibly  difler- 
ent.  It  here  constitutes  the  variet}^  of  this  species  known  in 
the  books  as  P.  Cassinii,  The  la-rk  finch  {Chondestes  grammaca) 
was  also  common,  but  affected  chiefly  the  vicinity  of  the  streams 
and  damp  hollows.  The  yellow-headed  blackbird,  whose  biography 
was  so  well  written  sometime  since  in  the  Natukalist  *  by  Dr. 
Coues,  was  also  a  few  times  met  with.  But  by  far  the  most 
interesting  species  were  the  chestnut-collared  bunting  (Pledro- 
phanes  omatus)  and  the  lark  bunting  {Calamospiza  bicolor)^  because 
both  are  not  only  characteristic  of  the  region,  but  they  are  among 
the  few  birds  strictly  confined  to  the  arid  plains.  Both  were  quite 
abundant,  but  were  only  met  with  on  the  high  ridges  and  dry 
plateaus,  where  they  seemed  to  live  somewhat  in  colonies.  At  a 
few  localities  they  were  always  numerous,  but  elsewhere  were  often 
not  met  with  in  a  whole  day's  drive.  They  were  rather  wary,  and 
very  tenacious  of  life,  often  flying  long  distances  when  shot  through 
vital  parts.  Most  of  the  many  specimens  procured  by  us  had  to 
be  killed  on  the  wing  at  long  range.  Both  are  strong  fliers  and 
seem  to  delight  in  flying  in  the  strongest  gales,  when  all  the  other 
birds  appear  to  move  with  diflSculty  and  generally  lay  concealed 
among  the  grass.  Both  sing  while  on  the  wing,  the  lark  bunting 
hovering  in  the  wind,  and  shaking  its  tail  and  legs  after  the  well 
known  manner  of  the  yellow-breasted  chat.  Indeed  its  song  strougly 

•  Am.  Nat.,  Vol.  v,  p.  196. 
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resembled  the  song  of  the  chat,  with  which  at  such  times  its  whole 
demeanor  strikingly  accords. 

Among  rasorial  birds,  the  quail  and  the  prairie  chickep,  both 
very  recent  emigrants,  it  is  said,  from  the  East,  were  occasional, 
and  here  reach  their  present  western  limit.  The  wild  turkey  is 
still  abundant  along  all  the  more  heavily  wooded  streams.  The 
sharp-tailed  grouse  is  also  common,  especially  to  the  northward  of 
Fort  Hays. 

Hawks  were  by  no  means  numerous,  excepting  perhaps,  the 
marsh  hawk,  which  was  moderately  frequent.  A  single  pair  of 
duck  hawks  {Falco  peregrinus)  was  found  breeding  on  a  cliff 
near  the  Saline,  and  one  nest  of  the  red-tail  was  found.  Sparrow 
hawks  were  also  occasionally  seen  near  the  timber,  and  a  single 
pair  of  ravens  was  observed.  The  black  vulture  (Cathartes  aura) 
was  also  frequent  but  far  less  numerous  than  would  naturally  be 
expected,  from  the  abundance  of  food  afforded  them  by  the 
thousands  of  carcasses  of  decaying  buffaloes  that  are  scattered 
over  the  plains.  The  little  burrowing  owl  {AtJiane  hypogea)  was 
seen  at  inters^als,  living  in  colonies  in  the  prairie  dog  towns. 

Water  birds  were  few,  the  only  ducks  seen  being  a  few  represent- 
atives of  the  wood  duck  and  the  green-winged  teal.  The  spotted 
sandpiper  was  more  or  less  frequent  along  the  streams,  but  the 
killdeer  plover  was  by  far  the  most  numerous  representative  of  the 
GraU(je.  The  so-called  "mountain"  plover  was  also  occasional, 
and  generally  seen  on  the  dry  prairies  far  away  from  the  streams 
and  sloughs.  A  single  stray  representative  of  the  Esquimaux  cur- 
lew {Xumenius  borealis)  and  a  single  slnall  colony  of  the  long- 
billed  curlew  (2\r.  longirostris)  were  also  observed,  the  latter 
breeding.  The  only  herons  seen  were  one  or  two  examples  each 
of  the  little  green  iieron  and  the  night  heron. 

A  few  weeks  passed  near  Fort  Hays,  in  mid-winter,  enables  rae 
to  add  a  few  notes  respecting  the  winter  birds  of  the  Plains.  One 
species  only  of  the  summer  birds  was  met  with  in  numbers  in 
winter.  This  was  the  homed  lark  which  was  exceedingly  numer- 
ous. The  snow  bimting  was  also  abundant,  and  the  Mac- 
cown*s  longspur  (Plectrophanes  Maccoivnu)  tolerably  frequent. 
The  tree  sparrow  was  occasional  along  the  streams  wherever 
there  were  bushes ;  the  rough-legged  buzzard  was  the  most  com- 
mon hawk.  None  of  the  remaining  twenty-four  species  of  the 
total  number  of  thirty  observed,  were  numerously  represented,  and 
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were  such  as  from  their  general  known  distribution  would  be  ex- 
pected here.  Neither  the  bluebird  nor  the  meadow  lark  was' 
observed,  but  the  kingfisher  and  golden-shafted  flicker  were  both 
occasional. 

In  conclusion,  some  peculiarities  in  the  nesting  habits  of  some 
of  the  birds  observed  in  Kansas  are  worthy  of  notice.  A  nest 
of  the  purple  grackle  was  found  in  an  old  woodpecker's  hole. 
Although  this  is  the  only  instance  of  the  kind  I  have  as  yet  ob- 
served, my  friend  Mr.  Wm.  Brewster,  of  Cambridge,  informs  me 
that  he  has  repeatedly  found  the  same  species  breeding  in  wood- 
peckers' holes  in  Maine !  The  Carolina  dove  generally  bred  at 
Fort  Hays  in  trees,  as  at  the  eastward  ;  sometimes,  however,  lay- 
ing in  an  old  grackle's  nest  instead  of  being  at  the  trouble  of  build- 
ing one.  One  nest,  however,  wa<5  found  on  the  ground^  although 
bushes  were  growing  but  a  few  yards  distant.  More  to  the  west- 
ward I  learned  that  this  bird — more  common  here  than  at  the  east 
— always  breeds  on  the  ground^  as  it  is  of  course  compelled  to  do, 
owing  to  the  absence  of  either  trees  or  bushes.  Meeting  with  this 
bird  in  pairs  in  the  breeding  season  far  out  on  tha  Plains,  some- 
times ten  miles  from  the  nearest  trees,  led  me  to  believe  that 
this  would  be  its  habit,  even  before  I  had  seen  positive  evidence 
that  such  was  the  case. 

Other  interesting  instances  of  the  modification  of  nesting  habits 
may  well  be  mentioned  in  this  connection.  The  brown  thrush  is 
well  known  to  vary  the  location  of  its  nest  according  to  the  nature 
of  the  soil,  nesting  on  the  ground  in  sandy  districts,  and  in  bushes 
where  the  soil  is  damp  or  clayey.  Among  the  clayey  bluffs  at 
Leavenworth  we  found  it  nesting  in  bushes;  at  Topeka  on  the 
ground ;  at  Fort  Hays  in  bushes,  when  breeding  on  high  ground, 
and  in  trees,  ten  to  fifteen  or  twenty  feet  from  the  ground,  when 
nesting  in  the  timber  along  Big  Creek  (a  considerable  stream  on 
which  Fort  Hays  is  situated).  We  had  an  ample  explanation  of 
this  latter  departure  from  its  usual  habits  during  our  sta}^  at  Fort 
Hays.  Big  Creek,  flowing  in  a  deep  narrow  bed,  is  subject,  in 
snmmer,  to  sudden  freshets,  resulting  from  occasional  heavy  rain- 
falls, it  rising  sometimes  ten  or  a  dozen  feet  in  a  single  night,  as 
we  once  witnessed.  The  trees  growing  chiefly  along  the  bed  of 
the  stream,  the  water  at  such  times  submerges  not  only  the  scanty 
underbrush,  but  all  the  lower  branches  of  the  trees.  Hence  the 
brown  thrush,  as  well  as  all  the  other  birds,  appears  here  always  to 
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select  high  nesting  sights.  Can  such  foresight  be  regarded  as  the 
result  of  "  blind  instinct?"  As  the  high  water  line  is  always  indi- 
cated by  the  drifted  matter  lodged  in  the  trees,  is  not  this  precau- 
tion the  result  rather  of  a  rational  appreciation  of  the  exceptional 
dangers  here  to  be  guarded  against,  and  this  caution  in  the  selec- 
tion of  a  safe  nesting  site  really  the  result  of  induction  ? 

The  cliff  swallow  (Hirundo  lunifrons)  we  found  breeding 
throughout  the  West  in  its  primitive  way,  that  is,  on  the  faces  of 
cliffs ;  yet  where  such  natural  facilities  abounded  they  in  some  in- 
stances abandoned  the  rocks  for  the  more  sheltered  nesting  sites 
afforded  them  by  buildings,  plastering  their  mud  dwellings  against 
the  building  under  the  projecting  eaves.  At  Topeka,  however, 
we  saw  cliff  swallows  frequenting  the  holes  in  the  banks  of  the  Kaw 
River  made  by  the  sand  martin,  keeping  in  the  company  of  these 
birds,  entering  their  holes  and  presenting  the  same  appearance 
of  breeding  in  them  as  the  sand  martins  themselves  !  Through- 
out the  mountains  of  Colorado  we  found  the  violet-green  swallow 
(Hirundo  tJialassina)  breeding  in  abandoned  woodpeckers'  holes ; 
bnt  in  the  "  Garden  of  the  Gods",  near  Colorado  Citj'^,  they  were 
nesting  in  holes  in  the  rocks.  We  had  good  evidence  also  that 
the  sparrow  hawk  bred  there  in  the  same  manner,  —  in  holes  in 
the  cliffs  instead  of  in  hollow  trees  !  At  Ogden,  Utah,  we  found 
the  red-3hafted  flicker  frequenting  holes  in  a  high  bank,  and  that 
these  holes  entered  horizontally  for  a  few  inches  only  and  then 
turned  abruptly  downward,  having  the  same  form  they  would 
have  if  made  by  this  bird  in  a  decayed  tree.  These  circumstances 
left  no  doubt  in  our  minds  that  these  birds  nested  in  the  holes  in 
the  bank  we  saw  them  entering,  although  it  was  then  past  the 
breeding  season.  The  region  being  but  scantily  wooded  for 
many  miles,  there  is  certainly  some  reason  for  such  a  modification 
of  their  habits.  While  on  this  subject  I  may  add  that  every  col- 
lector must  have  noticed  how  much  birds  vary  the  material  used 
in  the  construction  of  their  nests  with  locality,  using  generally 
whatever  is  most  easily  obtained  that  is  serviceable.  Nests  of 
the  same  species  from  different  localities  hence  often  differ  greatly 
in  appearance,  enabling  one  sometimes  to  determine  approximately 
the  locality  whence  the  nest  came  by  the  materials  used  in  its 
construction. 

Finally,  I  wish  briefly  to  notice  some  peculiarities  in  the 
color  of  the  plumage  of  the  birds  inhabiting  the  Plains.     From 


Digitized  by 


Google 


DIRECTIONS   FOR   COLLECTING   MICROLEPIDOPTERA.  275 

the  extreme  dryness  of  the  atmosphere,  the  want  of  shelter  from 
the  intense  rays  of  the  sun — an  intensity  one  can  hardly  appre- 
ciate until  he  has  passed  a  few  summer  days  far  out  on  the  Plains 
—  and  the  dry,  heated  powerful  winds  so  constant  here,  few  would 
be  surprised  at  the  faded,  bleached  and  worn  plumage  that  char- 
acterizes the  birds  of  the  Plains.  It  is  more  noticeable  of  course 
in  those  that  do  not  frequent  the  timber,  though  more  or  less 
apparent  in  all.  Here  the  common  "house"  wren  is  bleached 
and  faded,  forming  the  so-called  Troglodytes  Parkmanni^  differing 
fVom  the  T.  aedon  of  the  east  only  in  this  particular.  The  meadow 
^d  horned  larks  look  singularly  "  weather  worn,"  the  former 
constituting  the  Stumella  neglecta  of  authors,  and  the  latter  the 
Alauda  rufa  of  Audubon,  in  which  the  yellow  almost  entirely 
disappears  from  the  forehead,  throat  and  lores,  fading  to  white. 
The  night-hawk  becomes  much  lighter  and  paler,  forming  the  race 
known  as  Chordeiles  Henry i;  Peucea  cestivcUis  wears  a  very  faded 
aspect,  and  forms  the  so  called  P.  Cassinii.  The  yellow-winged 
spaiTow  becomes  equally  faded  and  changed,  and  the  killdeer 
plover  shows  a  similar  paling  of  the  colors,  which  is  also  notice- 
able in  birds  as  brightly  colored  as  the  Baltimore  oriole.  The 
color  of  the  mountain  plover  is  in  similar  harmony  with  the  mid- 
summer gray  tint  of  the  plains.  In  respect  to  the  Baltimore,  we 
find  here  a  well  marked  race,  characterized  by  the  middle  coverts 
of  the  wing  being  white  instead  of  bright  yellow,  and  by  having 
much  more  white  on  edges  of  the  secondaries.  The  bill  is  also 
slenderei:  and  relatively  longer.  The  Leavenworth  specimens  I 
find  are,  in  respect  to  color,  about  half  way  between  the  Fort  Hays 
type  and  the  common  form  of  the  Eastern  States. 
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Having  been  asked  to  give  a  few  directions  for  collecting  Micro- 
lepidoptera,  I  think  I  can  best  do  so  by  describing  as  shortly  as 
possible  my  own  mode  of  proceeding,  adding  such  hints  as  may 
occur  to  me. 
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I  go  out  with  a  coat  provided  with  large  pockets  inside  and  out, 
containing  an  assortment  of  pill  boxes  generally  of  three  sizes, 
glass  bottomed  pill  boxes  preferred,  a  bag  slung  over  mj-  shoulder, 
and  a  net.  Unless  searching  for  particular  day  flying  species 
I  prefer  the  last  three  hours  before  dark.  As  the  sun  goes 
down  many  species  move  which  do  not  stir  at  other  times.  I 
watch  the  tops  of  the  grass,  the  stems  of  the  flowers,  the  twigs  of 
the  trees ;  I  disturb  leaves  and  low  growing  plants  with  a  short 
switch  and  secure  each  little  moth  that  moves,  taking  each  out  of 
the  net  in  a  separate  pill  box,  selected  according  to  the  size  of  the 
insect,  as  he  runs  ilp  the  net  to  escape.  Transferring  the  full 
boxes  to  the  bag  I  continue  the  process  until  moths  cease  flying  or 
night  sets  in.     Many  species  can  be  taken  with  a  lamp  after  dark. 

Returning  to  camp  I  put  a  few  drops  of  liquid  ammonia  on  a 
small  piece  of  sponge  and  place  it  in  a  tin  canister  with  such  of 
the  boxes  as  do  not  contain  the  smallest  species,  and  put  these 
and  the  remainder  away  until  morning  in  a  cool  place.  In  the 
morning  I  prepare  for  work  by  getting  out  a  pair  of  scissors,  a 
pair  of  forceps,  my  drying  box  containing  setting  boards,  a  sheet 
of  white  paper  and  some  pins. 

First,  I  cut  two  or  three  narrow  pieces  of  paper  from  three  to 
six  lines  wide,  or  rather  wider,  according  to  the  size  of  the  largest 
and  smallest  specimens  I  have  to  set.  I  then  double  each  of  these 
strips  and  cut  it  up  into  braces  by  a  number  of  oblique  cuts.  'Now 
I  turn  out  the  contents  of  the  canister  and  damp  the  sponge  with 
a  few  drops  of  fresh  ammonia,  refilling  with  boxes  containing  live 
insects.  Those  which  have  been  taken  out  will  be  found  to  be  all 
dead  and  in  a  beautifully  relaxed  condition  for  setting.  Had  the 
smallest  specimens  been  placed  in  the  canister  over  night,  there 
would  have  been  some  fear  of  their  drying  up,  owing  to  .the  small 
amount  of  moisture  in  their  bodies. 

If  the  weather  is  very  hot  there  is  some  danger  of  killed  insects 
becoming  stiff  while  others  are  being  set,  in  which  case  it  is  better 
at  once  to  pin  into  a  damp  cork  box  all  that  have  been  taken  out 
of  the  canister,  but  under  ordinary  circumstances  I  prefer  to  pin 
them  ene  by  one  as  I  set  them. 

Taking  the  lid  off  a  box,  and  taking  the  box  between  the  finger 
and  thumb  of  the  right  hand,  I  roll  out  the  insect  on  the  top  of  the 
left  thumb,  supporting  it  with  the  top  of  the  fore  finger  and  so 
manipulating  it  as  to  bring  the  head  pointing  towards  my  right 
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hand  and  the  thorax  uppermost.  Now  I  take  a  pin  in  the  right 
hand  and  resting  the  first  joint  of  the  middle  finger  of  the 
right  against  the  projecting  point  of  the  middle  finger  of  the  left 
hand  to  avoid  unsteadiness,  I  pin  the  insect  obliquely  through  the 
thickest  pai't  of  the  thorax  so  that  the  head  of  the  pin  leans  very 
slightly  forward  over  the  head  of  the  insect.  After  pressing  the 
pin  far  enough  through  to  bring  about  one-fourth  of  an  inch  out 
.  below,  I  pin  the  insect  into  the  middle  of  the  groove  of  a  setting 
board  so  that  the  edge  of  the  groove  will  just  support  the  under- 
sides of  the  wings  close  up  to  the  body  when  they  are  raised  upon 
it.  The  board  should  be  chosen  of  such  a  size  as  will  permit  of 
the  extension  of  the  wings  nearly  to  its  outer  edge.  The  position 
of  the  pin  should  still  be  slanting  a  little  forward.  The  wings 
should  now  be  raised  into  the  position  in  which  they  are  intended 
to  rest,  with  especial  care  in  doing  so  not  to  remove  any  scales 
from  the  surface  or  cilia  of  the  wings.  Each  wing  should  be  fas- 
tened with  a  brace  long  enoug*h  to  extend  across  both,  the  braces 
being  pinned  at  the  thick  end,  so  that  the  head  of  the  pin  slopes 
away  from  the  point  of  the  brace  ;  this  causes  the  braces  to  press 
more  firmly  down  on  the  wing  when  fixed.  The  insect  should  be 
braced  thus  :  the  two  braces  next  the  body  should  have  the  points 
upwards,  the  two  outer  ones  pointing  downwards  and  slightly 
inwards  towards  the  body,  and  covering  the  main  portion  of  the 
wings  beyond  the  middle.  Antennee  should  be  carefully  laid  back 
above  the  wings,  and  braces  should  lie  flat,  exercising  an  even 
pressure  at  all  points  of  their  surface.  The  fore  wings  should 
slope  slightly  forwards  so  that  a  line  drawn  fVom  the  point  of  one 
to  the  point  of  the  other  will  just  miss  the  head  and  palpi.  The 
hind  wings  should  be  close  up,  leaving  no  intervening  space  but 
just  showing  the  upper  angle  of  the  wing  evenly  on  each  side.  I 
can  give  no  more  precise  directions  as  to  how  this  desirable  result 
may  most  simply  and  speedily  be  attained  ;  no  two  people  set  alike. 
Speed  is  an  object ;  for  I  have  often  had  to  set  twelve  dozen  in- 
sects before  breakfast.  A  simple  process  is  essential,  for  a  man 
who  is  always  pinning  and  moving  pins,  and  rearranging  wings 
and  legs,  is  sure  to  remove  a  certain  number  of  scales  and  spoil 
the  appearance  of  the  insect  besides  utterly  destroying  its  value. 
I  raise  each  of  the  fore  wings  with  a  pin  and  fix  the  pin  against  the 
inner  margin  so  as  to  keep  them  in  position  while  I  apply  the  bra- 
ces.    Half  the  battle  is  really  in  the  pinning.    When  an  insect  is 
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pinned  through  the  exact  centre  of  the  thorax,  with  the  pin  prop- 
erly sloped  forward,  the  body  appears  to  fall  naturally  into  its  po- 
sition on  the  setting  board,  and  the  muscles  of  the  wings  being  left 
free  are  easily  directed  and  secured  ;  but  if  the  pin  is  not  put  ex- 
actly in  the  middle,  it  interferes  with  the  play  of  the  wings.  Legs 
must  be  placed  close  against  the  body  or  they  will  project  and 
interfere  with  the  set  of  the  wings.  Practice,  care  and  a  steady 
hand  will  succeed.  When  all  the  insects  that  have  been  killed 
are  set,  the  contents  of  the  canister  will  be  found  again  ready, 
twenty  minutes  being  amply  suflacient  to  expose  to  the  fumes 
of  ammonia.  Very  bright  green,  or  pale  pink  insects  should  be 
killed  by  some  other  process,  say  chloroform,  as  ammonia  will 
affect  their  colors. 

Insects  Aould  be  left  on  the  setting  boards  a  full  week  to  dry, 
then  the  braces  may  be  carefully  removed  and  they  may  be  trans- 
ferred to  the  store  box. 

Having  given  some  account  of  the  process  each  insect  goes 
through  I  will  say  a  word  as  to  the  apparatus  required. 

First  as  to  nets.  The  simplest  net  is  a  strong,  circular,  iron 
wire  hoop  with  bag  of  book  muslin  attached,  fastened  into  a  light 
deal  or  other  handle. 

I  use  a  small  pocket  net  about  9  inches  in  diameter  made  to  fold 
up,  with  a  jointed  wire  frame  and  a  screw  to  fit  into  a  brass  socket 
in  a  short  cane  handle.  To  counteract  the  strain  of  the  net  upon 
so  slight  a  frame  the  three  wire  joints  are  made  flat,  the  two  side 
joints  flattened  across  the  strain,  the  upper  one  the  reverse  way  ; 
but  to  prevent  this  upper  joint  from  coming  into  play  when  the 
net  is  fixed,  the  upper  part  of  the  screw  which  holds  the  frame  to 
the  handle  is  welded  square  and  fits  a  corresi)onding  square  socket 
in  the  other  end  of  the  wire  frame,  holding  all  tight  when  screwed 
down.  A  small  green  silk  or  other  net  can  be  slipped  on  or  off  this 
IVame  as  required. 

An  umbrella  net  with  stout  steel  rim  and  canvas  edging  is  useful 
for  sweeping  tall  grass  and  herbage,  or  to  beat  branches  into,  by 
which  means  many  small  and  beautiful  species  of  retired  habits  may 
be  obtained. 

I  use  pill  boxes  with  glass  bottoms,  which  can  be  obtained  of  va- 
rious sizes.  They  are  convenient  in  admitting  of  the  examination 
of  each  specimen,  so  rare  species  can  be  especially  searched  for,  and 
damaged  ones  permitted  to  escape ;  but  they  are  expensive  and  for 
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ordinary  purposes  cardboard  boxes  answer  suflaciently  well.  It  is 
a  good  plan  at  the  beginning  of  a  season  to  strengthen  all  your 
boxes  by  a  crossed  strap  of  tape  or  calico  firmly  glued  at  the  top 
and  bottom.  For  a  killing  box  any  tin  box  or  canister  with  a 
closely  fitting  lid  capable  of  containing  one  hundred  pill  boxes 
will  be  found  to  answer. 

Setting  boards  can  be  bought  ready  made  of  the  smallest  sizes. 
They  are  made  by  gluing  a  strip  of  thick  cork  on  a  thin  slip  of 
deal,  the  cork  must  be  thick  enough  to  enable  a  groove  to  be  cut 
into  it,  deep  enough  to  hold  the  bodies  of  the  insects  to  be  set  and 
to  leave  sufficient  depth  for  the  pin  to  hold  firmly  without  reach- 
ing the  deal.  The  cork  on  each  side  of  the  groove  should  be 
smoothed  off  with  a  gentle  curve,  so  that  the  wings  dry  in  a  good 
position.  The  deal  backing  projects  beyond  the  cork  so  as  to  slide 
into  a  groove  if  required,  and  it  is  convenient  to  have  a  deal  cup- 
board of  drying  boxes  with  handle  at  top  and  perforated  zinc  door, 
having  grooves  on  each  side  into  which  the  setting  boards  can  be 
slid.     Each  board  should  be  papered  with  thin  white  paper. 

•  At  the  beginning  of  a  season  setting  boards  may  be  washed  or 
brushed  over  with  advantage  with  a  weak  solution  of  oxide  of  zinc, 
it  fills  up  old  pinholes  and  makes  them  look  clean. 

For  Tortricina  use  No.  10  pins;  for  Tineina  (small).  No.  19 ; 
for  NepticaloR^  No.  20. 

Always  set  your  insects  as  soon  as  you  kill  them,  they  are  then 
much  more  easy  to  set  and  retain  their  position  better  when  dry. 

When  pill  boxes  are  filled  keep  them  cool  to  prevent  the  insects 
from  fiuttering ;  if  glass  boxes,  keep  them  also  in  the  dark. 

Many  species  when  first  taken  will  flutter  in  the  boxes  and  injure 
themselves ;  for  these  it  is  well  when  collecting  to  carry  a  small 
phial  of  chloroform  and  a  zinc  collecting  box  corklined,  into  which 
you  can  at  once  pin  your  captures ;  the  cork  should  be  damped  to 
keep  them  fresh.  Touching  a  pill  box  with  a  finger  moistened 
with  chloroform  will  kill  the  insect  inside.  Too  much  chloroform 
is  apt  to  stiffen  the  nerves  of  the  wings  and  interfere  with  setting. 

By  breeding  Microlepidoptera  many  species  not  otherwise 
easily  obtainable  may  be  added  to  a  collection,  and  the  habits  of 
others  in  the  lana  state  may  be  studied  with  much  interest.  For 
this  purpose  a  few  wide  mouthed  glass  bottles  should  be  obtained 
with  corks  to  fit,  so  that  the  small  larvae  can  be  placed  in  them 
with  fresh  food  and  the  food  kept  fresh  by  exclusion  of  air.     If 
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mould  should  appear  the  cork  can  be  replaced  by  muslin  or  net 
tied  over.  I  would  hardly  advise  a  travelling  collector  to  attempt 
this  method  although  I  have  adopted  it  with  some  success,  but  in 
a  stationary  camp  it  is  most  interesting  and  comparatively  easy. 

Corklined  store  boxes  are  of  course  required  into  which  to  re- 
move the  insects  when  suflSciently  dried  on  the  setting  boards. 
These,  as  well  as  the  pins  and  setting  boards  with  drying  case  to 
hold  them,  and  the  net  frames  of  the  folding  and  umbrella  patterns 
will  best  be  obtained  from  some  dealer  in  such  things.* 

To  pack  Microlepidoptera  for  travelling,  pin  them  firmly  close 
together  into  a  corklined  box,  so  that  each  specimen  just  gently 
holds  down  the  body  of  the  one  above  it.  This  cannot  be  done 
with  very  minute  species.  Put  j^our  box  into  another  lai'ger, box 
and  let.  the  outer  one  be  sufficiently  largo  to  leave  a  good  clear  six 
inches  all  round  the  inner  one.  Pack  this  intervening  space  with 
hay  not  crammed  too  tight ;  it  will  act  as  a  spring  and  reduce  the 
effect  of  shaking;  the  whole  parcel  should  be  made  thoroughly 
secure  against  damp. 

In  conclusion  I  would  say  that  I  shall  be  happy  to  receive  speci- 
mens from  collectors  in  all  pai-ts  of  the  world  and  will  willingly 
send  European  species  in  exchange  where  this  is  desired ;  or  if 
preferred  I  will  pay  at  the  rate  of,  say  four  cents  each,  for  all 
specimens  sent  in  good  condition.  I  shall  also  be  happy  to  answer 
all  communications  upon  the  subject  and  to  send  a  small  box  con- 
taining two  or  thi*ee  specimens  as  types  to  show  how  insects  ought 
to  be  set,  to  any  one  who  proposes  to  send  me  specimens.  More- 
over should  any  collector  send  me  insects  in  good  condition  I  will 
willingly  supply  him  with  a  full  outfit  of  setting  boards  and  pins 
and  a  store  box  to  encourage  further  collections.t 

Insects  in  a  damaged  condition  are  not  of  the  slightest  value  to 
me  in  any  way. 

♦In  London  there  nre  several,  among  whom  I  would  mention  T.  Cook,  New  Oxford 
Street,  and  Thomas  Ecdie,  Maidstone  Place,  Hackney  Row.  The  manufacturers  of 
entomological  pinsj  which  can,  however,  bo  obtained  from  the  above  dealers,  are 
Messrs.  Eddleston  St  Williams,  Birmingham ;  Messrs.  Kirby  &  Beard,  Canon  Street, 
London.  In  America,  The  Naturalists^  Agency,  Salem,  Mass.,  and  C.  G.  Brewster  A 
Co.,  Washington  St.,  Boston,  keep  on  band  insect  pins,  cork,  pill  boxes,  and  most  of 
the  other  articles  required  by  the  collector. 

t  Address,  The  Lord  Walsingham,  Merton  Hall,  Thetford,  England. 
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INSTRUCTIONS   FOR  PREPARING  BIRDS'  EGGS. 

BY   WILLIAM   WOOD,  M.D. 

I  WISH  to  say  a  few  words  for  the  benefit  of  those  engaged  in 
collecting  oological  specimens. 

Twenty  years  ago,  all  eggs  were  blown  with  two  holes — one  at 
each  end,  and  until  within  ten  years  most  eggs  have  been  emptied 
with  two  holes  as  above,  or  at  the  side.  Very  many  of  the  eggs 
which  I  now  receive  in  my  exchanges  are  similarly  prepared.  At 
the  present  time  no  experienced  collector  ever  makes  but  one  hole 
to  remove  the  contents  of  the  egg,  using  a  blowpipe  in  some  form 
to  accomplish  this  object.  The  following  rules  should  invariably 
be  followed. 

Ist.  Prepare  your  eggs  neat  and  clean.  There  is  no  excuse  for 
having  a  dirty  set  of  eggs  where  water,  soap,  and  a  tooth  brush 
can  be  found.  Some  eggs  will  not  bear  washing,  as  the  shell  is  so 
calcareous  that  the  characteristic  markings  will  wash  away.  There 
are,  however,  but  few  of  this  class,  and  I  believe  this  peculiarity 
is  confined  to  the  water-birds.  You  can  see  it  in  any  of  the  spe- 
cies (Smithsonian  Catalogue)  from  615  to  628  inclusive,  and  also 
in  the  eggs  of  the  Grebes  and  Flamingo,  and  some  others.  Hav- 
ing once  seen  it  you  will  never  mistake  it  for  anything  else. 

2d.  Make  but  one  hole,  and  that  a  small  one  in  the  middle  of 
the  egg — Cover  this  hole,  when  the  contents  are  removed  and  the 
specimen  is  dry,  with  gold-beater  skin  or  the  paper  number  indi- 
cating the  bird.  Use  an  egg  drill  or  a  pointed  wire  of  four  or  six 
sides  to  make  the  opening. 

3d.  If  the  blowpipe  does  not  readily  remove  the  contents  of  the 
egg^  inject  water  and  shake  the  specimen  thoroughly,  then  blow 
again,  and  repeat  the  operation  until  every  particle  of  the  egg  is 
removed. 

4th.  If  the  embryo  is  too  far  advanced  to  remove  through  a 
moderate  sized  hole,  blow  out  what  you  can  of  the  liquid  part  and 
fill  the  egg  with  water,  wipe  it  dry  and  put  it  away  in  a  covered 
box  in  some  warm  place,  and  every  24  or  48  hours  shake  it  well 
and  remove  what  you  can,  and  then  refill  with  water.     Repeat  this 
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operation  several  times,  and  after  a  few  days  the  contents  will  be- 
come sufficiently  decomposed  to  take  away. 

5th.  After  removing  the  contents  of  any  egg  cleanse  the  shell 
thoroughly.  Fill  it  with  clean  water  and  shake  vigorously,  blow 
out  the  contents  and  repeat  the  operation  until  the  specimen  is 
perfectly  clean.  This  is  particularly  desirable  in  white  eggs,  as 
black  spots  will  show  through  the  shell  after  a  time  if  the  least 
particle  of  the  egg  or  blood  stains  remains  inside. 

6th.  Save  all  your  eggs  in  sets — that  is,  keep  all  the  eggs  each 
bird  lays  by  themselves.  This  is  the  only  way  to  form  a  correct 
knowledge  of  the  eggs  of  any  species,  as  a  single  egg^  particularly 
of  the  blotched  ones,  frequently  gives  a  very  erroneous  idea  of  the 
general  markings — a  very  unsatisfactory  representative  of  a  set. 
For  instance,  in  my  collection  are  four  eggs  of  the  Buteo  lineatuSj 
found  in  the  same  nest,  two  of  which  are  pure  white  and  two 
blotched.  It  is  not  very  uncommon  to  find  great  variations  in 
markings  in  the  same  species  and  in  the  same  nest. 

7th.  Keep  a  memorandum  of  the  place  and  date  of  collecting 
each  set  of  eggs. 

8th.  Use  some  kind  of  a  blowpipe  in  preparing  your  eggs  for  the 
cabinet.  The  common  blowpipe,  with  the  addition  of  a  fine  pointed 
tip,  will  answer ;  yet  it  is  a  severe  tax  on  the  lungs  and  brain  if 
you  have  many  eggs  to  blow.  I  have  many  a  time  been  dizzy  and 
almost  blind  from  overtaxing  my  lungs  in  this  operation.  Within 
a  few  years  Mr.  E.  W.  Ellsworth,  of  East  Windsor  Hill,  Conn., 
has  invented  a  blowpipe  which  is  operated  by  the  thumb  and 
finger,  which  works  very  perfectly  and  expeditiously.  1  would  not 
be  without  it  on  an}^  account.  After  using  it  for  a  time,  and  then 
letting  it  remain  unused  until  the  leather  packing  becomes  dry,  the 
instrument  does  not  work  satisfactorily  to  those  unaccustomed  to 
it.  The  remedy  is  simple.  Take  off  the  blowpipe  and  work  the 
instrument  submerged  in  a  bowl  of  warm  soap  suds,  when  the 
leather  packing  becomes  pliable  and  works  as  well  as  new.  I  have 
used  the  same  instrument  six  years,  and  it  works  to-day  as  well  as 
when  new  by  following  the  above  directions.  The  printed  direc- 
tions which  accompany  each  instrument  are  intended  to  be  a  suffi- 
cient guide  in  case  repairs  are  needed,  and  the  maker  can  be 
referred  to  for  any  further  information  required. 
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RELATIONSHIP    OF    THE    AMERICAN   WHITE- 
FRONTED   OWL. 

BY    ROBERT    RIDGWAY. 

I  WISH  to  call  the  attention  of  ornithologists  to  a  paper  recently 
published  in  the  London  "Ibis"  (vol.  ii,  January,  1872),  upon 
the  relationship  of  the  North  American  White-fronted  Owl,  known 
as  ''Nyctale  albifrons  Shaw,"  or  '' N.  Kirtlandii  Hoy."  The 
author  of  the  paper  in  question,  Mr.  D.  G.  Elliot,  refers  that 
bird  to  the  N.  Tengmnlmi  Gmel.,  of  Europe,  with  which  species  he 
also  considers  our  N,  Rlchardsoni  Bonap.,  to  be  identical.  That 
both  these  opinions  are  erroneous,  I  purpose  showing  in  the  follow- 
ing remarks : 

The  little  owl  above  mentioned,  is  a  bird  identical  in  all  the 
details  of  form  and  size  with  the  N,  Acadica  Gmel.,  an  exclusively 
North  American  form,  which  is  scarcely  more  than  half  the  size  of 
the  aY.  Tengmalmi^  and  cannot,  by  any  means,  be  referred  to  the 
latter  species.  The  birds  which  Mr.  Elliot  supposes  to  be  identi- 
cal with  "  N,  albifrons'*  are  merely  the  young  of  N.  TengmcUmi, 
in  a  plumage  analogous  to  that  of  the  small  North  American 
species,  but  resembling  the  latter  no  Airther.  Mr.  Elliot  is  by  no 
means  the  first  to  notice  this  plumage,  for  it  has  been  long  known 
to  European  ornithologists,  and  its  relations  correctly  understood 
(see  Naumann  "Die  Vogel  Deutschlands,"  i,  p.  500,  pi.  48,  figs.  2 
and  3 — where  both  the  adult  and  young  plumages  ai'e  illustrated). 
Neither  do  I  claim  to  be  the  first  to  refer  the  "  N,  albifrons'*  to 
the  N.  Acadica,  as  being  its  young  stage,  for  Strickland  in  "  Orni- 
thological Synonymes"  (i,  1855,  p.  177)  places  the  two  together. 

Being  aware  of  the  differences  between  the  adult  and  young 
plumages  of  the  N,  Tengmalmi,  and  seeing  a  direct  analogy  in  the 
characters  of  the  N.  Acadica  and  "  ^.  albifrons"  I  suspected  a 
similar  relation  between  these  two  small  North  American  forms  ; 
and  in  the  course  of  my  investigations  of  the  North  American 
Strigidae  in  the  collection  of  the  Smithsonian  Institution  I  found 
other  reasons  for  considering  them  old  and  young  of  one  species. 
These  reasons  I  present  as  follows :  — 

1st.  All  specimens  examined,  of  N.  albifrons  (including  Hoy's 
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type  of  N.  Kirtlandii)  are  young  birds,  as  is  unmistakably  appar- 
ent from  the  texture  of  the  plumage. 

2nd.  All  specimens  examined  of  the  N.  Acadica,  are  adults;  I 
have  seen  no  description  of  the  young. 

3rd.  The  geographical  distribution,  the  size  and  proportions, 
the  pattern  of  coloration  (except  that  of  the  head  and  body,  which 
in  all  owls  is  more  or  less  different  in  the  young  and  adult  stages) 
and  the  -shades  of  color  on  the  general  upper  plumage,  are  the 
same  in  both.  The  white  "  scalloping"  on  the  outer  web  of  the 
alula,  the  number  of  white  spots  on  the  primaries  and  the  precise 
number  and  position  of  the  white  bars  on  the  tail,  are  features 
common  to  the  two. 

4th.  The  most  extreme  example  of  ''  albifrons  "  has  the  facial 
circle  uniform  brown,  like  the  neck,  has  no  spots  on  the  forehead, 
and  the  face  is  entirely  uniform  dark  brown ;  but — 

5th.  Three  out  of  the  four  specimens  in  the  collection  have  the 
facial  circle  composed  of  white  and  brown  streaks  {adidt  feathers) 
precisely  as  in  Acadica,  and  the  forehead  similarly  streaked  {with 
adult  feathers).  Two  of  these  have  new  feathers  appearing  upon 
the  sides  of  the  breast  (beneath  the  brown  patch),  as  well  as  upon 
the  face ;  these  new  feathers  are,  in  the  most  minute  respects,  like 
common  (adult)  dress  of  N.  Acadica, 

The  above  facts  point  conclusively  to  the  identity  of  the  Nyctale 
^^ albifrons''  and  N.  Acadica,  This  species  is  easily  distinguishable 
from  the  N,  Tengmalhi  which  belongs  to  both  continents,  though 
the  North  American  and  European  specimens  are  distinguishable, 
and,  therefore,  should  be  recognized  as  geographical  races. 

I  give  below  a  brief  synopsis  of  the  two  species,  and  the  prin- 
cipal list  of  synonymes  belonging  to  each  :  — 

DIFFERENTIAL  CHARACTERS  OF  NYCTALE. 
Tengmalmi  and  Acadica. 
Common  Characters.— Tarsus  longer  than  middle  toe;  tail  slightly  rounded,  or  nearly 
square :  five  outer  primaries  emarginated  on  inner  webs,  their  ends  broad  and 
bowed;  8d  quill  longest.  Upper  parts  generally  chocolate-brown,  more  or  less 
spotted  with  white,  the  tail  having  distant  transverse  narrow  bars  of  the  same. 
Adult  I  Facial  circle  and  forehead  variegated  with  white;  eyebrows  and  fiice 
grayish  white;  lower  parts  white  with  longitudinal  spots,  or  stripes,  of  chocolate 
brown.  Toungs  Facial  circle  and  forehead  plain  blackish  brown ;  eyebrows  pure 
unvariegated,  white;  face  plain  dusky;  lower  parts  without  markings;  the  breast 
plain  chocolate  brown;  the  abdomen,  etc^  plain  ochraceous. 
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A.— Nostril  sunken,  opening  laterally ;  elongate  oval,  and  obliquely  vertical.  Cere  not 
inflated.    Tail  more  than  half  the  wing.    Bill  yellow. 

1.  N.  Tenomalmi.  —  Wiug  about  7.20;  tail  4.fiO. 

a.  Legs  white,  scarcely  variegated;  lower  tail  coverts  with  only  nArow 
shaft  streaks  of  brown.  (Maximum  amount  of  white,  the  spots  of  this  color 
much  extended,  on  the  scapulars  even  largely  predominating  over  the 
brown.)  Hab.  The  Paliearctic  Region  (Europe,  Liberia  and  Northern 
AfVica.)  .......  Var.  Tengmalmi.* 

b.  Legs  ochraceous,  thickly  spotted;  lower  tail  coverts  with  broad  medial 
stri  pes  of  brown .  (Minimum  amount  of  white,  and  excess  of  darker  colors ; 
the  latter  not  only  deeper  in  tint,  but  occupying  larger  areas.  The  differ- 
ence readily  appreciable  on  comparison.)  Ilab.  Northern  portion  of 
the  Nearctic  Region  (Arctic  America  south  to  the  northern  border  of 
the  U.  S.).      .......  Var.  Bichardsoni.t 

B.—  Nostril  prominent,  opening  anteriorly ;  nearly  circular.   Cere  somewhat  Inflated. 
Tail  not  more  than  half  the  wing  (rather  less).    Bill  black. 

2.  N.  ACADICA.J— Wing  5.25  to  5.80;  tail  2.00.— ffab.    Cold  temperate  portions  of 

Nearctic  Region  (Southern  British  America  and  Northern  U.  S.  fVom  the 
Atlantic  to  the  Paciflc  on  the  mountain  ranges,  southward  nearly  to  the  south- 
em  borders  of  the  U.  S.,  and  into  Mts.  of  Mexico.  Oaxaca,  Scl.  P.  Z.  S.  1858, 
295). 

•  NVCTALE  TKNOMALMI. 

StHx  Tengmalmi  Omel.,  S.  N.  p.  291,  1789  (et  Auct.  yAT.).  —  Nyetale  Tengmaltni  Bojtap.  et 
And,  — Noctua  Tengmatmi  Cuv.,  et  Xvl^.  — Athene  Tengmalmi  BoiK.—  U^lula  Tengmalmi 
BOXAP.  et  Auct.—  Scotophitut  Tengmalmi  Swains.  —  5<rir  da$ypu*  Beciist.  (1791)  et  Auct.— 
Njfctale  datfpu*  Gray.  —  Strix  pa*$erina  A.  Meter  (1794).— Pallas.- AVc<a/«  planicep* 
Brbum  (\«M).  —  Nyctale  pinetorum  Brehm  (1831).  — iVycto/*  abietum  Brehm  (1831).— iVycra/o 
funeren  Bonap.  (1842).  (Not  of  LiNN.,  1761,  which  is  Sumia  uliifa.)  —  Xyctale  KirlJandi 
Elliot,  Ibis,  II,  Jan.,  1872,  p.  48.  (Not  of  Hoy  I) 
t  Nyctale  Tengmalmi  var.  Ricuardsoni. 

Xyctale  Richardtonii  Bonap.  Eur.  and  N.  Am.  B.,  p.  7;  1888,  et  Auct. 
J  Nyctale  Acadica. 

StrU  Acadica  Gmel.  Syst.  Nat.  p.  296,  1789.  — Daud.  N.  Orn.,  II,  206,  1800.  —  Vieill.  OJs. 
Am.  Sept.,  I,  49,  1907.  — AUD.  B.  Am.  pi.  199,  1831;  Dm.  Blog.  V,  397.  — Rich,  and  Swains., 
F.  B.  A.,  II,  97, 1831.  — Bonap.  Ann.  Lye.  N.  Y.,  II,  pp.38, 436;  Isls,  1882,  p.  1140.  — J ard.  (Mis.) 
Am.  Om.  II,  66.  — Naum.  Nat.  Vog.  Deutschl.  ed,  nov.  I,  434,  pi.  43,  flgs.  1  and  2.  — Peab.  B. 
Mas8.,p.90.— Ndtt.  Man.  p.  137,  \&Z.  — Nyctale  Acadica  Bonap.  List.  p.  7,  lfc38;  Consp.  Av. 
p.  44.— Gray,  Gen.  B.  fol.  App.  p.  3.  1844.— Kaup.  Monog.  Strlg.  Crut.  Orn.  1852,  p.  104.— 
StricKL.  Orn.  Syn.  1, 176, 1855.  — Newb.  P.  R.  R.  Rept.  VI,  77, 1867.  — CA88.  B.  N.  Am.  1858,  68. 
—  Coop,  ft  Suck.  P.  R.  R.  Rept.  XII,  II,  156.  I860.  — CouES  Prod.  B.  Ariz.  14,  1866.  — Gray 
Hand  List  I,  1860,  51.  — Lord  Pr.  R.  A.  I,  IV,  ill  (Brit.  CoXwmh.).^  Scotophilus  Acadicus 
SWAINS.  Clasir.  B.  II,  217,  1837.—  -S/rix  pasterina  Penn.  Arct.  Zool.  p.  236,  sp.  126,  1785.— 
FORsn.,  Phil.  Traus.  LXII,  385.  — Wils.  Am.  Orn.  pi.  84,  f.  1,  1808.  UMa  pa*serina  James. 
(WIls.)  Am.  Orn.  1,100, 1831.  —  Strix  Acadiemi*  LATH.  Ind.  Orn.  p.  05,  1790.  —  Strix  albi/ront 
SHAW.  Nat.  Misc.  V,  pi.  171,  1794:  Zool.  VII,  238, 1809.— LATH.  Orn.  Supp.  p.  14.  —  Hubo  albi- 
front  VIEILL.  Ols.  Am.  Sept.  L  54,  1807.— ^ro;>«  albifrom  Steph.  Zool.  XIII,  11,61.— iVyr/a/<; 
albifrons  Cass.  B.  Cal.  A  Tex.  187, 1854.  —  Bonap.  Consp.  Av.  p.  54.  —  Cass.  Birds  N.  Am.  1858, 
bl.—  Strix  frontalU  LlCHT.  Ath.  Ak.  Berl.  1838,  430.—  GRAY  Hand  List  1,52,  ISSS.  —  Nyctale 
Kirtfandii  HOY,  Proc.  Ac.  Nnt.  Sc.  Plill.  VI,  210;  1852.-5.  phaloenoides  Daud.  Tr.  Orn.  II, 
206, 1800.  —  Lath.  Ind.  Orn.  Supp.  p.  16,  1802;  Syn.  Supp.  II,  66,  Gen.  Hist.  1, 372,  IS28.  — Athene 
phalanoide*  GRAY.  Gen.  B.  (bl.  sp.  43, 1844.  —  Athene  Wiltoni  Bkie,  Isls,  1828, 315. 
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ONE  OF  OUR  COMMON  MONADS. 

BY   PROF.    ALBERT   H.    TUTTLE.* 

Since  the  investigations  of  Clark,  Carter  and  others  upon  the 
sponges  and  their  allies,  anything  which  adds  to  our  knowledge  of 
the  Flagellate  Infusoria  is  of  especial  interest.  I  have  fortunately 
had  an  opportunity  of  making  a  careful  study  of  a  genus  Urella 
of  Ehrenberg,  about  which  thus  far  but  little  that  is  satisfactory 
has  been  known. 

Until  recently  but  little  has  been  known  of  the  real  nature  of 
the  Monadinn.     As  a  natural  consequence,  organisms  have  been 
referred  to  the  different  genera  of  this  family  upon  very  slight 
p.    gg  study  and  superficial  re- 

semblances. Urella, 
which  Ehrenberg  de- 
scribes thus, "  aggregate 
monads,  free-swimming, 
tailless,  devoid  of  an 
eyespeck  and  having  one 
or  (doubtfully)  two  fla- 
gelliform  filaments,"  has 
of  course  received  its 
share  of  attention  until 
one  might  think  from 
the  "species"  and  the 
figures  given  that  the  diagnosis  of  the  genus  had  been  "  anything 
very  minute,  aggregated,  free-awimming,"  —  whether  Inflisorian 
or  Alga  making  no  difference. 

When,  therefore,  I  found  in  .a. collection  made  at  Spy  Pond,  near 
Cambridge,  on  the  26th  of  November  last,  a  large  number  of  indi- 
viduals of  this  genus  (probably  the  species  glauconia  Ehr.),  I 
made  use  of  the  opportunity  for  a  careflil  study  of  it,  devoting 
my  spare  time  to  it  daily  as  long  as  I  continued  to  find  it  in  the 
water ;  what  follows  is  therefore  the  result  of  a  number  of  obser- 
vations, at  which  each  point  has  been  examined  And  verified. 

*  Commnnicated  to  the  Section  of  Microscopy  of  the  Boston  Society  of  Natural  His- 
tory, Dec.  ISth,  1871. 
(286) 


A  colony  of  «bo<it  forty  Monads. 
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Urella  probably  finds  its  nearest  ally  in  Anthopbysa,  differing 
from  that  genus  principally  in  being  ft-ee-swimming  instead  of 
fixed  upon  a  stalk.  The  number  of  monads  in  a  colony  is  quite 
variable,  almost  every  number  having  been  seen,  up  to  forty  or 
fifty ;  in  this,  however,  as  in  many  other  respects,  the  constant 
activity  of  the  colonies  renders  it  impossible  to  speak  with  abso- 
lute certainty ;  even  when  cornered  so  that  they  could  no  longer 
progress  in  the  direction  in  which  they  had  been  moving,  they 
continued  to  revolve  upon  their  axes  with  considerable  rapidity, 
making  it  impossible  to  count  them  with  accuracy.  Occasionally, 
a  group  of  five  or  six  or  even  two  or  three  and  not  unfrequently  a 

Fig.  80. 


An  Ideal  secUou  tlirough  a  colony  of  Monads. 

single  monad  would  be  seen,  and  these  were  more  available  for 
purposes  of  study,  though  the  larger  groups  were  more  frequent. 
From  such  measurements  asH  was  able  to  make  while  they  were 
in  motion,  I  should  say  that  the  average  length  of  each  monad 
was  about  one  two-thousandth  And  the  breadth  one  five-thousandth 
of  an  inch ;  but  these  dimensions  varied  a  good  deal  with  the  size 
of  the  colonies,  the  individuals  in  the  larger  groups  being  more 
elongated  and  narrower  than  those  in  the  smaller  ones.  The  form 
may  be  described  as  conical  with  a  rounded  base  not  at  right  an- 
gles with  the  axis  of  the  cone,  the  part  at  the  gi'eatest  distance 
from  the  apex  being  the  one  nearest  the  apex  of  the  colony ;  in 
colonies  of  over  ten  or  twelve  the  axis  of  the  cone  being  also  bent 
towards  the  apex  of  the  group,  especially  in  those  monads  near 
the  base.     The  form  of  the  larger  colonies  varied  from  hemispher- 
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ical  to  raspberry  or  even  mulberry  shape,  the  form  shown  in  Fig. 
88  being  the  most  common. 

I  was  unable  to  find  any  trace  of  a  common  investing  mem- 
brane in  either  the  larger  or  the  smaller  groups,  nor  do  I  believe 
that  any  such  membrane  exists  in  any  true  species  of  Urella. 

I  was  able  to  distinguish  clearly  two  flagella,  both  arising  from 
a  point  near  the  most  elevated  side  of  the  base  of  the  cone.     The 
fik.oo.  larger  one  was    stiff, 

arcuate  with  the  con- 
cave side  toward  the 
base  before  mentioned, 
somewhat  longer  than 
the  body  of  the  mo- 
nad, and  very  plainly 
seen  with  any  objective 
above  a  quarter-inch  ; 
the  smaller  is  very  del- 
icate, short  and  inces- 

A  group  of  five  Monads.  Santly    aCtivC.      I    first 

saw  it  with  a  Wales'  fifteenth,  but  after  becoming  familiar  with  its 
appearance  I  was  always  able  to  detect  it  with  a  Tolles'  eighth  or 
a  Hartnack  number  nine. 

I  am  not  certain  as  to  the  number  of  contractile  vesicles  but 
it  is  my  opinion  that  there  is  but  one :  sometimes  a  larger  number 
of  clear  spaces  would  be  seen  in  the  body,  but  they  were  not 
observed  to  contract.  I  do  not 
wish,  however,  to  speak  with  any 
degree  of  positiveness  upon  this 
point,  as  I  was  not  able  to  keep 
a  single  monad  in  view  long 
enough  to  satisfy  myself,  on  ac- 
count of  the  constant  revolution 
of  the  colonies.  As  regards  the 
ingestion  of  food  I  have  seen 
something,  though  not  as  much  as  I  could  wish,  as  this  is  still  a 
disputed  question.  I  fed  them  with  indigo  which  they  ate  readily, 
and  I  frequently  watched  its  ingestion.  On  account  of  their  in- 
cessant motion,  I  was  not  able  to  satisfy  myself  of  the  existence 
of  a  definite  mouth,  but  I  did  not  see  a  single  instance  of  the 
indigo  being  received  at  any  point  except  very  near  the  corn- 


Fig.  91. 


Two  Monads. 
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mon  base  of  the  flagello,  and  in  every  yistance  observed,  the 
act  of  ingestion  was  preceded  by  a  quick  bending  of  the  larger 
flagellum  by  which  the  particle  of  indigo  was  thrown  against 
the  surface  of  the  body  in  a  manner  similar  to  that  described 
by  Professor  Clark  in  his  observations  upon  Monas.  So  far  as 
I  was  able  to  follow  the  process,  whenever  a  colony  reduced  its  rate 
of  motion  sufficiently  to  permit  of  careful  observation  upon  this 
point,  it  was  so  much  like  the  process  described  in  Monas  as  to 
leave  little  doubt  in  my  mind  that  it  was  substantially  Fig.  92. 
the  same :  although  as  I  have  said  I  did  not  see  a  dis- 
tinct mouth. 

It  appears  probable,  now  that  the  Monadina  are  bet- 
ter understood,  that  we  shall  soon  be  able  to  recognize 
in  th«n  a  well-defined  family  of  the  Flagellate  InAisoria,        ^^  ^^ 
although  doubtless  many  forms  that  have  been  assigned     Monad. 
►  to  that  group  are  vegetable  in  their  nature ;  these  will  be  gradu- 
ally removed  and  those  forms  which  are  unquestionably  animal 
will  be  distinguished:   among  these  it  seems  to  me  the  genus 
Urella  as  described  by  Ehrenberg  will  undoubtedly  take  its  place. 

Figure  88  represents  a  colony  of  about  forty  monads ;  Fig.  89 
an  ideal  section  through  such  a  colony ;  Fig.  90  represents  a  group 
of  five ;  Fig.  91  of  two,  and  Fig.  92  a  single  monad.  I  have  at- 
tempted to  sketch  in  this  last  the  position  of  the  large  flagellum 
when  throwing  a  particle  of  food  against  the  mouth  region. 

All  the  above  figures  are  enlarged  one  thousand  diameters. 


BEVIEWS   AND   BOOK  NOTICES. 

Geological  Survey  of  Ohio.* — Though  this  is  but  a  yearly 
report  of  progress,  yet  it  is  an  important  contribution  to  American 
geology,  both  in  its  purely  scientific  and  practical  aspects.  We 
are  convinced  that  when  the  final  reports  shall  be  published,  the 
citizens  of  the  State  of  Ohio  will  feel  proud  of  the  thorough  and 
able  manner  in  which  the  survey  has  been  carried  on  and  com- 

*  Report  of  Progress  in  1870.     By  J.  S.  Newbeny^  Chief  Geologist.     Including 
Reports  by  E.  B.  Andrews,  Edward  Orton,  J.  H.  Klippart,  Assistant  Geologists;  T.  G. 
Wormley,  Chemist;  G.  K.  Gilbert,  M.  C.  Read,  W.  B.  Potter  and  Henry  Newton,  Local 
Assistants.    870,  pp.  568,  with  maps  and  engravings. 
AHBR.  NATURALIST,   VOL.  VI.  19 
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pleted,  and  of  the  monument  to  scientific  zeal  and  learning  erected 
in  the  series  of  magnificent  works  which  we  are  promised  in  the 
present  report.  We  make  a  few  extracts  regarding  the  discoveries 
made  b}'  the  survey.  The  fossil  invertebrates  are  to  be  worked  up 
by  Profs.  Hall  and  Worthen,  many  novelties  having  been  found. 

"The  interesting  collection  of  Amphibian  remains,  which  in- 
cludes more  than  a  dozen  species,  obtained  by  myself  some  years 
ago  from  the  coal  rocks  of  Ohio,  has  been  placed  in  the  hands  of 
I^of.  E.  D.  Cope,  of  Philadelphia.  He  has  described  them  and 
caused  them  to  be  carefully  drawn.  They  supply  material  for  six 
or  more  plates,  which  will  add  much  to  the  interest  of  our  final 
report. 

The  fossil  fishes  and  fossil  plants  found  in  the  State  have  been 
described  by  myself.  They  have  been  drawn  by  Mr.  T.  Y.  Gard- 
ner and  Mr.  G.  K.  Gilbert  in  a  style  that  has  not  been  surpassed 
in  this  country,  and  some  of  their  work  is  equal  to  any  of  a  simi- 
lar character  done  by  the  best  European  draughtsmen.  The  illus- 
trations already  prepared  of  this  material  form  over  forty  plates  ;  * 
and  I  do  not  hesitate  to  say  that  the  objects  which  they  represent 
are  not  exceeded  in  scientific  interest  by  any  that  have  been 
described  by  palaeontologists.  The  fossil  fishes  comprise  many 
genera  and  species,  some  of  which  are  more  remarkable  for  their 
size,  their  formidable  armament  or  peculiarities  of  structure  than 
any  of  those  which  formed  the  themes  of  Hugh  Miller's  glowing 
descriptions.  These  have,  for  the  most  part,  been  found  only  in 
Ohio ;  have  never  been  described  and  will  not  fail  to  deeply  inter- 
est all  the  intelligent  portion  of  our  population. 

In  my  first  report  of  progress  (p.  5)  I  have  shown  how^  useful, 
even  indispensable,  fossils  are  to  the  student  of  geology,  and  I  am 
happy  to  know  that  their  significance  and  value  are  coming  to  be 
generally  appreciated.  There  are,  however,  yet  some  intelligent 
men,  even  editors  and  members  of  the  legislature,  who  cherish  the 
notion  that  there  is  nothing  which  has  any  value  in  this  world  but 
that  thing  which  has  a  dollar  in  it,  and  that  so  plainly  visible  as  to 
be  seen  by  them.  Such  men,  to  quote  the  language  of  one  of 
them,  'don't  care  a  row  of  pins  for  your  clams  and  salamanders, 
but  want  something  practical.'  Happily  the  class  to  which  they 
belong  is  rapidly  passing  away.  Were  it  otherwise  I  should 
endeavor  to  prove  to  them  that  the  fossils  which  they  despise  are 
eminently  practical ;  that  they  are  labels  written  by  the  Creator  on 
all  the  fossiliferous  rocks,  and  that  no  one  can  be  a  geologist  who 
has  not  learned  their  language." 

We  are  promised  that  the  final  reports  will  consist  of  four  vol- 
umes, of  which  the  first  two  will  be  on  Geology  and  Palaeontology 
with  a  geological  map  on  a  large  scale,  vol.  3  on  Economic 
Geology  and  vol.  4  on  Agriculture,  Botany  and  Zoology. 
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In  his  "  Sketch  of  the  Structure  of  the  Lower  Coal  Measures  in 
Northeastern  Ohio,"  Prof.  Newberry  says  that : — 

"  it  is  worth  noticing,  in  this  connection,  that  the  Killbuck  and 
Tuscarawas  run  in  parallel  s\^nclinal  valleys,  and  it  seems  probable 
that  the  folding  of  the  strata  which  formed  these  subordinate 
troughs  and  ridges  in  our  great  coal  basin  first  gave  direction  to 
the  draining  streams  of  the  region  we  have  been  considering ;  and 
that,  in  a  general  way,  these  lines  of  drainage  have  retained, 
through  all  subsequent  mutations  the  directions  thus  given  them. 

Our  knowledge  of  the  geology  of  our  coal  field  is  yet  too  incom- 
plete to  permit  me  to  speak  with  confidence ;  but,  from  the  facts 
already  obser\^ed,  I  am  prepared  to  find  that  the  bearings  of  the 
valleys  of  the  Ohio  and  all  its  main  tributaries  in  our  State  have 
been  determined  by  the  same  causes  that  produced  the  great  folds 
of  the  Alleghany  mountains. 

Another  interesting  fact  in  regard  to  the  valleys  of  the  streams 
is,  that  they  are  all  cut  fai*  below  the  present  stream-beds.  The 
valley  of  the  Beaver  is  excavated  to  a  depth  of  over  150  feet  below 
the  present  water  level.  The  trough  of  the  Ohio  is  still  deeper. 
The  Tuscarawas,  at  Dover,  is  running  175  feet  above  its  ancient 
bed.  The  rock  bottom  of  the  Killbuck  valley  has  not  yet  been 
reached. 

The  borings  made  for  oil  along  the  streams  of  the  region  under 
consideration,  as  well  as  in  other  parts  of  the  country,  afford  many 
remarkable  facts  bearing  on  this  subject.  They  will  be  reported 
more  in  detail  in  the  chapter  on  Surface  Geology  in  our  final  re- 
port." 

Prof.  Andrews  records  an  interesting  discovery,  as  follows : 

"At  Zaleska,  in  mining  the  Nelsonville  coal,  a  fine  bowlder  of 
gray  quartzite  was  found  half  imbedded  in  the  coal,  and  the  other 
half  in  the  overlying  shale.  The  quartzite  is  vejy  hard,  and 
the  bowlder  was  rounded  and  worn  by  friction  before  it  came  into 
the  coal.  The  dimensions  of  the  bowlder  are  not  far  from  17 
inches  in  the  longer  diameter,  and  12  inches  in  the  shorter.  Ad- 
hering to  the  stone  in  places  are  portions  of  coal  and  black  slate 
which  show  the  smooth  surface  called  "  slickensides."  These 
indicate  movement  and  pressure.  Doubtless  the  bowlder  had 
settled  into  the  coal  while  the  coal  was  in  a  comparatively  soft 
state  at  the  time  of  the  bitumization. 

How  the  bowlder  came  there,  is  a  question  not  easily  answered. 
That  it  came  in  at  the  time  of  the  deposition  of  the  sediments 
which  constitute  the  shale  over  the  coal,  is  doubtless  true.  But 
currents  from  which  comparatively  fine  sediments  are  dropped, 
would  hardly  have  force  enough  to  move  heavy  bowlders.  The 
usual  explanation  of  isolated  bowlders,  such,  for  example,  as  are 
found  over  our  prairies,  is  that  they  were  dropped  from  melting 
icebergs  or  other  floating  ice.     This  explanation  would  require  us 
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to  account  for  the  existence  of  ice  during  the  period  of  the  pro- 
ductive Coal-measures.  A  part  of  the  vegetation  of  the  coal 
period  was  allied  more  or  less  closely  to  the  modern  ferns,  but 
these,  of  ver}'  large  size  are  found  chiefly  in  the  tropics.  Coal 
is,  however,  found  in  arctic  regions.  This  fact  has  been  supposed 
to  indicate  a  warm  climate  during  the  coal  period.  There  are  two 
equally  important  elements  in  all  calculations  respecting  the  origin 
of  coal.  The  first  is  a  suflBciently  warm  atmosphere  to  secure  luxu- 
riant and  abundant  vegetation ;  the  second,  a  climate  sufficiently 
cool  to  prevent  such  decay  of  the  vegetable  matter  as  would  forbid 
any  accumulation.  There  is  little  or  no  accumulation  of  vegetable 
matter  in  the  hot,  damp  climate  of  the  tropics,  the  dec^y  counter- 
balancing the  growth.  On  the  other  hand,  the  peat  vegetation 
accumulates  in  wet  bpgs  in  comparatively  cold  climates.  Whether 
there  may  have  been,  after  the  submergence  of  the  Zaleski  coal, 
at  some  point  more  or  less  remote,  a  shore  on  wjiich  ice  may  have 
been  formed,  which  floated  the  bowlder  in  question,  or  it  was 
brought  down  by  river  ice  from  some  higher  and  colder  part  of  the 
old  continent  which  was  skirted  by  the  coal  producing  lowlands, 
it  is  impossible  to  say. 

Sir  Charles  Lyell  in  his  "Students'  Elements  of  Geology," 
published  in  1871,  gives  the  following  paragraph  on  the  climate  of 
the  coal  period  :  '  As  to  the  climate  of  the  coal,  the  ferns  and  the 
coniferse  are,  perhaps,  the  two  classes  of  plants  which  may  be  most 
relied  upon  as  leading  to  safe  conclusions,  as  the  genera  are  nearly 
allied  to  living  t5T)es.  All  botanists  admit  that  the  abundance  of 
ferns  implies  a  moist  atmosphere.  But  the  coniferse,  says  Hooker, 
are  of  a  more  doubtful  import,  as  they  are  found  in  hot  and  dry 
and  in  cold  and  dry  climates,  in  hot  and  moist  and  in  cold  and 
moist  regions.  In  New  Zealand  the  coniferaj  attain  their  maxi- 
mum in  numbers  constituting  1-62  part  of  all  the  flowering  plants ; 
whereas,  in  a  wide  district  around  the  Cape  of  Good  Hope  they 
do  not  fonn  1-1600  of  the  phenogamic  flora.  Besides  the  conifers, 
many  species  of  ferns  flourish  in  New  Zealand,  some  of  them  ar- 
borescent, together  with  many  lycopodiums,  so  that  a  forest  in  that 
country  may  make  a  nearer  approach  to  the  Carboniferous  vegeta- 
tion than  any  other  now  existing  on  the  globe.* " 

The  other  reports  will  also  commend  themselves  to  geologists, 
and  meanwhile  we  trust  no  expense  will  be  spared  by  the  State  in 
causing  the  final  report  to  be  published  and  extensively  circulated. 

The  Noxious  and  Beneficial  Insects  of  Missouri.* — Though 
by  the  time  this  review  appears  we  shall  have  a  fourth  report  from 
Mr.  Riley,  a  notice  of  some  of  the  good  things  in  the  present  re- 

*  Third  Annual  Report  on  the  Noxious,  Beneficial  and  other  Insects  of  the  State  of 
Missouri,  etc.  By  Charles  V.  Riley,  State  Entomologist.  1871.  8ro,  pp.  1^,  with  73 
cuts.    Price  $1.00. 
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Fig.  93. 


port  will  perhaps  be  "  better  late  than  never."  ,A  description  of 
the  yery  ingenious  machines  for  jarring  trees  to  rid  them  of  the 
Plum  Curculio  will  be  in- 
teresting to  fruit  growers ; 
while  two  Ichneumon  par- 
asites of  this  insect  are  de- 
scribed and  figured.  The 
Apple  Curculio  (Anthono- 
mu8  4t^ibbus)  which  is  do- 
ing considerable  damage  in         'or  3 

Southern  Illinois  and  some  strawberry  Crown-borer. 

parts  of  Missouri  is  described  fully  and  well  figured,  as  well  as  the 
Fig.  94.  Plum    Gouger    {A,  prunicidd). 

Another  weevil  injures  the 
strawberry  plant.  It  is  the  An- 
aids  fragaricE  of  Riley  (Fig.  93, 
a,  larva ;  b  and  c,  adult  beetle) . 
The  egg  is  probably  laid  in  the 
crown;  the  young  larva  boring 
downwards    into    the  pith   and 

Amphlpyra  of  the  Grape.  TOOt,  when  it  attains  its  full  sizC, 

and  in  the  autumn  the  plants  break  off*.     The  Pea  and  Bean  wee- 


Fig.  95. 


vils  are  noticed  at  length. 
Among  the  insects  in- 
juring the  grape  are  no- 
ticed several  moths  ; 
among  them    the    Pyra- 

Fig.  97.  m  i  d  a  1  Larva  of  Amplilpyra. 

Grapevine  Worm  {Amphipyra  pyramidoides^ 
Fig.  94;  95,  larva),  which  has  not  before  been 
known  to  feed  on  the  vine.    It  Fig.  96. 

will  not  probably  prove  very 
troublesome.  The  habits  of 
the  Spotted  Pelidnota  and 
Grapevine  Flea  Beetle  are  des- 
cribed and  figured  in  an  excel- 
lent manner.  We  are  also 
made  acquainted  with  the  habits  of  a  rather 
LarvaofGrapeCoiaspis.  formidable  beetle,  cluy  yellow  in  color,  the  Co- 
laspis  flavida  (Fig.  96 ;  97,  larva)  of  which  the  early  stages  are 
for  the  first  time  described. 


Grape  Colospis. 
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A  valuable  notice  of  the  Grape-leaf  Gall-louse  {Phylloxei-a 
vitifolioe)  next  follows,  and  we  only  hope  that  this  feaiful  scourge 
in  Europe  will  not  abound  here,  though  for  several  years  it  has 
been  more  or  less  injurious.     It  is  thought  by  Mr.  Riley,  who  has 

Fig.  98. 


White-lined  Morning  Sphinx. 

studied  it  in  France,  to  be  the  same  species  as  the  P.  vastatrix  of 
Europe. 

The  account  of  the  Tent  Caterpillars  will  be  found  to  be  inter- 
esting, and  several  other  destructive  caterpillars  are  noticed  at 
greater  or  less  length. 

Fig.  09. 


Larva  of  Morning  Sphinx. 

As  a  sample  of  the  illustrations  we  introduce  the  above  cuts 
of  the  White  Lined  Morning  Sphinx  (Deilephila  Uneata,  Fig.  98) 
and  its  larva  (Fig.  99).  Riley  alludes  to  the  striking  amount  of 
larval  variation  in  this  species,  having  found  on  the  same  plant 
very  light  caterpillars,  with  black  ones  with  a  yellow  dorsal  line 
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and  two  rows  of  small  yellow  spots  along  the  side.    It  is  often  at- 
tacked by  Tachina  flies. 

The  concluding  chapter  on  "  Two  of  our  Common  Butterflies 
{Danais  archippus  and  Limenitis  disippus)  ;  their  natural  history, 
with  some  general  remarks  on  Transformation  and  Protective  Imita- 
tion as  illustrated  by  them,"  will  interest  all  naturalists,  especially 
those  who  have  studied  cases  of  mimicr}'. 

Pond  Life.* — There  is  not  much  to  be  said  about  this  exquisite 
little  book ;  the  best  thing  to  do  about  it  is  to  read  it.  As  its 
title  states,  it  is  a  new  edition  of  a  familiar  work  by  the  present 
able  Secretary  of  the  "  Royal  Microscopical  Society."  Its  author- 
ship would  be  a  sufficient  guarantee  of  its  scientific  accuracy,  but 
not  of  its  general  excellence  in  other  respects;  for  few  men, 
whether  eminent  or  not,  could  prepare  a  volume  containing  so 
much  to  commend  and  so  little  to  regret. 

With  the  exception  of  an  initial  chapter  devoted  to  the  appara- 
tus employed,  the  book  is  a  Natural  History  work,  describing  and 
commenting  upon  the  minute  living  forms  which  abound  in  the 
ponds  near  London.  Usually  a  chapter  is  given  to  the  work  of 
each  month  in  the  year ;  and  an  interesting  discussion  of  relations 
closes  the  list.  The  distribution  of  work  through  the  various 
months  would  be  more  applicable  to  our  Southern  than  to  our 
Northern  states,  but  the  chief  interest  of  the  book  is  entirely  inde- 
pendent of  local  considerations. 

Written  in  a  livelj^  and  dashing  style,  though  without  a  touch  of 
sensationism  or  vulgarity,  illustrated  with  neat  and  life-like  wood 
cuts  and  dainty  colored  prints,  and  presented  by  the  publishers  in 
an  attractive  form,  this  little  gem  of  a  book  would  be  of  as  much 
interest  to  a  poet  or  a  philosopher  as  to  a  naturalist.  We  advise 
everj-  intelligent  reader,  whether  scientific  or  not,  to  buy  the  vol- 
ume, and  read  it,  and  having  read  it  to  join  with  us  in  wishing  that 
the  author's  next  edition,  or  next  work,  may  be  as  good  if  not  as 
small.  — R.H.W. 

Deep  Sea  Corals,  t  —  This  elaborate  treatise  is  on  the  deep- 
sea  corals  collected  during  the  recent  expeditions  made  for  the 

♦Marvels  of  Pond  Life.  By  Henry  J.  Slack,  F.  O.  S.  Second  edition.  London : 
Groombrid^fe  &  Sons,  1871. 

t  Illustrated  Catalogue  of  the  Museum  of  Comparative  ZoOlogy.  No.  iv.  Deep  Sea 
Corals.  By  L.  F.  de  Ponital^s.  Cambridge,  1871,  large  8vo,  with  a  map  and  8  litbo< 
graphic  plates. 
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exploration  of  the  Gulf  Streamj  by  the  U.  S.  Coast  Survey.  The 
work  contains  much  of  general  geological  and  zoological  interest 
from  the  reviews  of  our  present  knowledge  of  the  constitution  of 
the  sea  bottom  on  the  Atlantic  coast  of  the  United  States,  the 
results  of  which  have  already  been  presented  to  our  readers. 

Perhaps  the  most  interesting  of  the  corals  figured  is  the  Haplo- 
phyllia  paradoxa  dredged  off  Bahia  Honda,  at  the  enormous  depth 
(for  corals)  of  324  fathoms.  This  remarkable  form  is  referred  by 
Count  Pourtales  to  the  Rugose  Corals,  which  have  hitheito  only 
been  found  in  strata  below  the  Coal  measures,  and  therefore  of 
great  geological  antiquity.  The  nearest  allied  form  is  Calophyl- 
lum  profundum^  found  fossil  in  the  Dyas.  This  coral  is  of 
such  interest   that  we  copy   the  figures.     The  brief  remarks  on 

Fig.  100. 


A  Deep  Sea  Coral  {HaplophyUia), 


the  geographical  and  bathymetrical  distribution  of  the  corals  pos- 
sess much  interest.  The  reef  building  species  do  not  seem  to  ex- 
tend to  any  considerable  depth.  "  The  families  having  apparently 
the  greatest  range  in  depth,  are  the  Oculinidae,  the  Stylasteridae, 
and  the  Melleporidae.  Simple  corals,  which  form  such  a  large  pro- 
portion of  the  deep  sea  fauna,  are  not  represented  at  all  in  the 
Fioridian  reef  fauna ;  some  species  are  described  from  the  We^ 
Indies,  but  without  indications  of  depth." 

The  author  gives  a  list  of  dead  corals,  which  have  been  swept 
north  of  their  original  habitat  by  the  Gulf  Stream.  "  The  indica- 
tions are  that  a  current  sweeps  over  the  bottom  in  a  direction 
from  south  to  north ;  in  other  words,  the  Gulf  Stream  extends  to 
the  bottom,  at  least,  as  far  north  as  the  highest  latitude  mentioned, 
and  is  not  underlaid  by  a  cold  Arctic  current  running  in  an  oppo- 
site direction,  as  has  sometimes  been  assumed  to  account  for  the 
low  temperature  at  the  bottom."  The  work  concludes  with  notices 
of  the  corals  constituting  the  Florida  reef.  The  illustrations  are 
abundant  and  excellent. 
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Professor  Babington  on  Anacharis.  —  The  editors  of  the 
Naturalist  will  do  a  favor  by  reprinting  Professor  Babington's 
short  article,  contributed  to  the  April  number  of  the  "  Journal  of 
Botany,"  in  order  that  the  attention  of  our  botanists  may  be  called 
to  it  during  the  coming  summer.  It  may  be  that  we  have  two 
water-weeds,  as  Babington  and  Planchon  supposed  ;  one  dioecious, 
the  other  hermaphrodite.  In  that  case  the  characters  of  the  two 
are  commixed  in  my  manual.  That  plants  with  "  hermaphrodite 
flowers  really  do  exist  in  the  United  States  "  is  certain.  Dr.  Tor- 
rey's  "  Flora  of  the  State  of  New  York"  describes  them,  and  I 
can  vouch  that  the  description  was  taken  from  living  plants.  He 
says  "the  stamens  are  mostly  three,  but  varying  to  four,  five  or 
six,  or  more."  As  to  the  male  flowers,  of  the  peculiar  structure 
and  economy  described  by  Nuttall,  so  far  as  I  know  these  have 
been  since  collected  only  by  Dr.  Engelmann  at  St.  Louis,  who 
gave  specimens  both  to  Dr.  Torrey  and  myself.  Dr.  ToiTey  states 
that  he  describes  these  specimens.  It  is  to  be  hoped  that  Dr. 
Engelmann  may  be  able  to  find  this  sterile-flowering  plant  t^ain ; 
and  that  all  our  botanists  will  examine  the  plants  they  meet  with 
and  preserve  specimens  of  any  diflerent  kinds  or  sexes  of  flowers 
they  may  detect. 

Professor  Babington  appears  to  have  overlooked  Caspary's  elab- 
orate papers  on  these  plants.  As  to  the  name,  now  that  Adan- 
son's  genus  is  Elodes,  there  is  nothing  to  prevent  the  restoration 
of  Elodea, — A.  Gray. 

On  Anacharis. — There  is  far  from  being  a  concurrence  of 
opinion  concerning  the  proper  generic  name  of  the  plant  called 
Anacharis  Alsinastrum,  In  our  last  published  Flora  (Hook.  Stud. 
Fl.  p.  350)  the  name  of  Anacharis  is  used,  as  was  done  by 
Bab.  and  Planch.  (  Ann.  Nat.  Hist.  ser.  2,  vol.  i.  p.  83,  and  Ann. 
Sc.  Nat.  ser.  3,  t.  xi.  p.  74)  ;  but  in  the  next  preceding  British 
Flora  (Benth.  Handb.  ed.  1,  499;  ed.  2,  447  )  the  generic  name 
Elodea  is  adopted.  Sjone  (  Eng.  Bot.  ix.  80  )  follows  Bentham, 
but  in  a  note  expresses  the  opinion  that  Hydrilla  is  the  proper 
name.  Asa  Gray  named  the  North  American  plant  Udora  in  the 
first  edition  of  his  'Botany  of  the  Northern  States*  (p.  462  ),  but 
in  ed.  5  (  p.  495  )  he  has  adopted  Anacharis  as  the  proper  name. 

Richard  defined  genera  with  each  of  the  names  Elodea^  Anacha- 
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m,  and  Hydrilla  in  1812  (Mem.  Inst.  1811,  pt.  2,  p.  1),  and  had 
previously  described  the  genus  Elodea  in  1803  (Mich.  Fl.  Bor. 
Amer.  i.  20  ).  In  the  latter  work  he  refers  E.  guyanensis  to  that 
genus,  as  well  as  E.  canadensis^  and  places  them  as  hermaphrodite 
plants  in  the  Linnoean  Class  and  Order  Triandria  Monogynia,  In 
both  of  these  places  he  states  expressly  that  Elodea  has  hermaph- 
rodite flowers.  In  the  Mem.  Inst,  he  says  that  Anacharis  and 
Hydrilla  are  dioecious :  indeed,  he  did  not  know  the  female  flowers 
of  Anacharis,  Humboldt  and  Bonpland  (PI.  Eqinoct.  ii.  150  ) 
place  their  E.  granatensis  in  the  same  Class  and  Order,  and  state 
that  it  has  the  same  structure  as  E.  guyanensis  Rich.  But  Rich- 
ard describes  his  E.  canadensis  as  hermaphrodite,  in  which  he  is 
wrong,  if  his  plant  is  that  now  so  named  from  the  United  States 
and  Canada ;  and  his  E,  guyanensis  and  the  E.  granatensis  of  Hum- 
boldt as  also  hermaphrodite,  and  in  that  he  is  correct.  It  is  re- 
markable that  Richard,  although  referring  to  E  guyanensis  in  Mi- 
chaux's  work  in  1803  (but  by  name  only  ),  does  not  seem  to  have 
published  any  description  of  it  until  the  appearance  of  his  paper 
(Mem.  Inst.),  which  was  issued  in  1814,  but  communicated  to 
the  Institute  in  1812.  Pursh  called  the  Canadian  plant  Serpicula 
occidentalism  1814  (El.  Amer.  Septen.  i.  33),  and  expressly  states 
that  the  flowers  are  hermaphrodite.  Nuttall  called  the  same  plant 
Udora  (Gen.  ii.  242)  in  1818.  He  describes  the  U,  canadensis  as 
so  decidedly  unisexual,  that  the  male  flower  is  "  migratory,  break- 
ing off  connection  usually  with  the  parent  plant ;  it  instantly  ex- 
pands to  the  light,  the  anthers  also  burst  with  elasticity,  and  the 
granular  pollen  vaguely  floats  upon  the  surface  of  the  water." 
Asa  Gray  gives  a  similar  account  of  the  male  flowers  of  his  An^ 
acharis.  He  says,  "  The  staminate  flowers  (  which  are  rarely  seen) 
commonly  break  off,  as  in  Vdllisneria^  and  float  on  the  surface, 
where  they  expand  and  shed  their  pollen  around  the  stigmas  of 
the  fertile  flowers." 

It  appears  from  this  that  there  are  two  series  of  plants  closely 
resembling  each  other  in  appearance,  of  which  one  series  has  per- 
fect triandrous  flowers,  and  the  other  has  incomplete  dioecious 
flowers,  of  which  the  males  are  nearly  or  quite  sessile,  and  have 
the  curious  habit  of  becoming  detached  when  the  pollen  is  ripe, 
and  floating  freely  about  on  the  surface  of  the  water,  and  shedding 
their  pollen  there.  Such  a  difference  of  structure  and  mode  of 
fertilization  has  seemed  to  many,  if  not  most,  botanists  as  quite 
suflScient  to  place  the  plants  in  different  genera,  for  here  the  male 
are  of  quite  a  distinct  structure  from  the  female  flowers,  and  the 
difficulty  attending  the  propagation  of  the  plant  is  met  by  the 
power  which  each  node  of  the  stem  possesses  of  producing  a  new 
plant  if  detached  from  the  rest. 

But  even  if  it  be  considered  that  the  dioecious  stinicture  of  Ana- 
chans  and  Hydrilla  is  not  suflScient  to  separate  them  from  the  her- 
maphrodite Elodea  of  South  America  {Apalanthe^  Planch.) ,  still 
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the  expediency  of  retaining  Elodea  as  the  genuine  name  is  very 
doubtful,  as  the  sec.  Elodea  of  Hypericum  hasbeen  separated  as  a 
genus  by  the  name  of  Elodea  by  Pursh,  Spaeh,  Endlicher,  and 
others,  and  as  there  was  manifestly  a  mistake  in  Richard's  original 
definition  of  his  Elodea  as  applied  to  the  species  of  Anacharis  (if 
they  were  intended  to  be  included  in  it),  although  that  definition 
does  suit  the  South  American  species  described  by  him  and  by 
Humboldt.  It  appears,  therefore,  to  me  that  we  had  better  retain 
Anacharis  as  the  name  of  the  plant  well  known  in  North  America, 
and,  unfortunately,  now  too  well  known  in  England. 

Doubtless  Richard  was  led  to  suppose  that  the  Canadian  plant 
is  hermaphrodite  from  its  very  close  resemblance  to  his  E,  guyan- 
ensisy  which  he  had  seen  alive  and  then  ascertained  its  hermaphro- 
dite structure.  The  barren  filaments  found  in  the  female  flowers 
of  the  Canadian  plant  would  lead  him  to  that  conclusion  in  the 
absence  of  the  proper  male  flowers.  1  have  not  seen  the  male 
flowers  of  my  Anacharis  Alsinastrum  (of  which  apparently  only 
the  female  plant  is  in  Europe),  and  A.  Gray  does  not  tell  us  if 
they  are  sessile,  as  those  of  Hydrilla  are  represented  on  Richard's 
plate,  or  shortly  stalked,  as  in  his  figure  of  Anacharis,  and  no  other 
author  has,  to  my  knowledge,  given  a  plate  of  the  male  plants  of 
either  Hydrilla  or  Anacharis, 

Hydrilla  seems  quite  distinct  by  the  subglobose  spathe  of  its 
sessile  male  flowers ;  the  spathe  of  the  male  flowers  of  Anacharis 
being  flgured  and  described  by  Richard  as  tubular  and  bifld,  and 
described  by  A.  Gray  as  sessile,  tubulai*,  and  2-cleft.  Richard  also 
says  that  the  male  flowers  of  Anacharis  are  stalked  and  so  figures 
them,  but  A.  Gray  does  not  say  anything  on  that  point. 

Mr.  Syme  gives  as  his  opinion  that  "  there  are  no  characters  of 
sufficient  importance  to  separate  the  genera  Hydrilla,  Elodea,  and 
Ana^hans"  but  in  that  opinion  I  cannot  concur.  Dr.  Hooker 
states  that  the  staminodes  of  the  female  flowers  of  Armcharis  are 
sometimes  antheriferous.  I  have  examined  very  many  flowers  in 
the  hope  of  finding  anthers,  but  without  success,  and  others  have 
been  equally  unsuccessful.  Hooker  is  apparently  copying  Syme, 
who  derived  (?)  the  statement  from  A.  Gray,  in  whose  book  it 
seems  to  result  from  his  considering  Elodea  canadensis,  Michx.,  as 
certainly  the  same  plant,  and  if  the  same  plant  as  certainly  cor- 
rectly referred  to  the  same  genus  as  E,  guyanensis,  i,  e.  of  hermaph- 
rodite structure.  It  is  much  to  be  desired  that  American  botan- 
ists should  carefully  investigate  and  determine  if  hermaphrodite 
flowers  ever  really  do  exist  in  the  United  States  or  Canada,  for, 
apparently,  it  is  of  no  use  hunting  for  them  in  England,  where  all 
the  plants  seem  to  have  sprung  from  the  division  of  a  single  sprig 
originally  introduced.  Probably  the  plant  found  in  Scotland, 
which  is  also  female,  originated  in  the  same  manner. 

Another  Double  Wild  Flower.    In  July  of  last  year  (1871) 
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while  collecting  in  the  region  of  perpetual  snow  on  James'  Peak, 
I  found  and  preserved  a  flower  of  Trollius  laxus  in  which  the 
stamens  and  most  of  the  pistils  were  transformed  into  petals- 
These  petals  were  of  the  same  color  as  the  sepals,  but  shorter, 
though  broad,  and  in  other  respects  finely  developed-  The  plant 
is  abundant  in  the  high  mountains  of  this  latitude.  —  Rev.  E.  L. 
Greene,  Greeley^  Colorado  Territory, 

ZOOLOGY. 

The  Last  of  "Bonasa  Jobsii." — The  immediate  witnesses  of 
the  sudden  appearance  and  prompt  destruction  of  the  above 
mentioned  bird,  greatly  regret  that  a  page  of  the  Naturalist 
should  be  occupied  in  recording  its  career ;  but  since  this  is  the 
case  (see  issue  of  March,  p.  172)  and  since  some  of  the  state- 
ments of  your  correspondent  require  correction,  we  hope  that  a 
final  shot  may  be  permitted ;  and  first  since  neither  the  Natu- 
ralist nor  its  correspondent  appears  to  have  seen  the  following 
communication  in  which  the  describer  of  "Bonasa  Jobsii"  cheer- 
fully resigned  his  first-born  and  since  it  contains  some  instructive 
remarks  from  high  ornithological  authorities,  we  request  its  inser- 
tion here. 

"I  beg  the  privilege  of  reading  the  views  of  two  distinguished 
ornithologists,  Professor  S.  F.  Baird  and  Dr.  Elliott  Cones,  upon 
the  article  published  in  The  Era  of  December  8th,  entitled 
*'Bonasa  Jobsii." 

Professor  Baird  writes:  'Your  letter  of  the  11th  inst.  with 
the  accompanying  description  of  the  supposed  new  species  of 
grouse  has  just  been  received,  and  after  a  careful  examination  of 
the  account  I  have  no  hesitation  in  pronouncing  your  bird  to  be 
one  of  the  numerous  variations  assumed  by  the  common  niflTed 
grouse.  A  difference  in  shape,  or  color  of  the  plumage,  or  a 
discrepancy  in  an  observed  measure,  or  an  anatomical  peculiarity 
from  a  description  based  upon  a  dried  specimen,  is  of  compara- 
tively little  moment.  The  number  of  tail-feathers  as  a  criterion 
is  equally  illusive,  when  the  normal  average  of  twelve  is  exceeded. 
When  I  published  my  work  on  the  Birds  of  North  America  I  was 
in  what  might  be  called  the  analytical  stage  of  natural  history 
development.  My  present  condition  is  synthetical.  I  take  more 
pains  now  to  subordinate  forms,  once  considered  specific,  than  I 
do  to  establish  them  as  such.  I  admit  now  but  one  species  of  Bo- 
nasa  in  the  United  States,  with,  however,  an  Eastern  race,  a  Mid- 
dle and  a  Western,  these  diversified  by  differences  of  plumage  and 
slight  variations  of  proportions  which,  however,  are  of  no  great 
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importance.  A  great  difference  in  the  colors  of  the  Eastern  bird 
has  been  frequently  met  with,  and  we  have  several  specimens  in 
our  collection,  answering  very  well  to  the  account  given  of  your 
bird.' 

Dr.  Coues,  writing  to  the  editors  of  The  Era,  says:  'The 
interest  I  take  in  ornithology  is  my  excuse  for  begging  enough  of 
your  valuable  space  to  correct  an  unfortunate  error  that  appears 
in  your  issue  of  December  8th.  I  say  unfortunate,  because  the 
article  in  which  a  supposed  new  species  of  bird,  Bonasa  Jobsii 
is  characterized,  merely  adds  to  the  synonymy  with  which  orni- 
thology is  overburdened.  So  far  from  conflicting  with  the  genus 
Bonasa^  or  forming  a  new  genus,  the  ruffed  grouse  that  Mr.  Jobs 
was  unlucky  enough  to  shoot,  and  Mr.  Jaycox  still  more  to  write 
about,  shows  nothing  of  specific  consequence.  The  number  of 
rectrices  of  Bonasa  umbellus  varies  from  sixteen  to  twenty. 
(Vid.,  e.  g..  Bull.  Mus.  Comp.  Zool.,  ii,  205.)  The  relative  pro- 
portions of  the  tarso-metatarsus  and  medius-dactyl  sometimes 
differ  more  than  they  appear  to  in  this  instance,  while  the  discrep- 
ancies in  color  that  are  adduced  by  the  writer  are  strictly  within 
the  range  of  individual  variation.* 

Thus  we  see  Professor  Baird  and  Dr.  Coues  agree  that  the  bird 
described  was  a  ruffed  grouse. 

There  was  one  very  important  sentence  omitted  in  the  pub- 
lished article  in  The  Era.  It  is :  'As  I  have  no  specimen  of  ruffed 
grouse  I  shall  have  to  note  the  differences  between  the  descriptions 
of  such  authors  as  I  can  consult  and  the  bird  in  question.'  The 
authorities  I  had  the  opportunity  of  studying  were  Baird's  '  Birds 
of  North  America,'  Wilson's  'American  Ornithology,'  SamueFs 
'Birds  of  New  England'  and  'Observations  of  Wilson's  Amer- 
ican Ornithology ;'  in  none  of  the  above  works  could  I  find  such 
a  description  of  the  ruffed  grouse  as  would  answer  to  the  grouse 
in  question.  I  could  not  find  any  remark  which  would  lead  one 
to  think  that  the  rectrices  of  the  genus  Bonasa  were  ever  more  or 
less  than  eighteen,  and  in  reading  Baird's  'Birds  of  North 
America'  I  found  so  many  different  species  of  birds  differing  fVom 
each  other  in  so  slight  a  degree  that  it  led  me  to  suppose  the 
bird  was  one  that  had  not  been  described. 

In  Professor  Baird's  letter  he  says :  '  I  admit  now  but  one  spe- 
cies of  Bonasa  in  the  United  States.'  At  the  time  of  the 
the  publication  of  his  work  he  describes  two — Bonasa  umbelltis 
and  Bonasa  Sabinii;  these  he  now  believes  to  be  the  same  bird, 
the  difference  being  caused  by  geographical  variation.  Thus,  by 
having  a  more  complete  knowledge  of  the  different  genera,  he  has 
changed  his  opinion  in  regard  to  the  genus  Bonasa*  1  do  not 
doubt  that,  had  Baird  possessed  the  specimen  I  described,  at  the 
time  he  was  writing  'Birds  of  North  America,'  he  would  have 
formed  another  genus  for  it ;  at  least  it  would  seem  so  from  the 
manner  in  which  he  has  made  new  species  of  specimens  which 
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differ  from  each  other  in  so  few  characteristics." — From  report  of 
Proc.  C.  U.  Nat,  Hist.  Soc,  Jan,  13, 1872.     Gomell  Era,  Jan,  19. 

Your  correspondent  does  not  allow  for  the  immense  change  that 
has  been  wrought  in  science  within  the  last  ten  years,  and  forgets 
that  while  a  young  student  may  be  well  versed  in  the  standard 
works  of  twenty  years  ago,  in  which  many  species  rest  upon  less 
basis  than  "Bonasa  Jobsii ;"  he  would  not,  unless  directed,  be 
apt  to  see  the  recent  periodical  publications  in  which  as  yet  appear 
the  only  evidences  of  the  great  and  beneficial  revolution  from  the 
"  analytical "  to  the  "  synthetical "  stage  of  science ;  and  so  the 
charge  of  "knowing  nothing  of  ornithology"  seems  to  us  not  only 
harsh  but  unwarranted.  However,  as  Mr.  Jaycox  has  so  readily 
and  cheerfully  acknowledged  his  ornithological  blunder,  "  Bonasa 
Jobsii"  may  be  regarded  as  the  name  of  an  extinct  species,  and  as 
laying  no  claim  to  synonymy  with  Bonasa  umbellus,  and  we  have 
only  to  comment  upon  some  parts  of  the  note  which  occasioned 
this  communication. 

The  "Cornell  Era"  is  not  a  " publication  of  an  institution  of 
learning  "  in  any  sense  which  entitles  its  contents  to  more  consid- 
eration than  other  "  newspaper  science ;"  it  is  published  under 
the  sole  direction  of  five  students  and  it  differs  from  other  college 
periodicals  mainly  in  its  willingness  to  publish  the  proceedings  of 
the  various  scientific  societies.  So  neither  the  Era  nor  the  Uni- 
versity are  in  any  way  responsible  for  "  Bonasa  Jobsii "  but  the 
Natural  History  Society,  from  the  proceedings  of  which  the 
description  was  an  extract,  and  by  the  President  of  which  (and 
not  by  the  President  of  the  University  as  inferred  by  your  corres- 
pondent) the  specific  name  was  suggested  ;  and  since  some  of  your 
readers  may  know  that  the  Professors  of  the  University  are 
honorary  members  of  the  Society,  and  often  attend  its  meetings,  it 
is  but  fair  to  them  to  state  that  none  were  present  when  "  Bonasa 
Jobsii"  was  introduced;  had  they  been,  Mr.  Jaycox  would  have 
been  at  once  referred  to  the  able  papers  of  Mr.  Allen  (Bull.  Mus. 
Comp.  Zool.  vol.  i,  No.  8,  and  vol.  ii.  No.  3)  in  which  the  whole 
subject  of  specific  characters  is  discussed. 

In  conclusion  I  must  allude  to  the  contrast  between  the 
manner  of  j'our  correspondent's  criticism  and  those  of  Prof.  Baird 
and  Dr.  Coues,  who  may  fairly  be  regarded  as  exponents  of  the 
older  and  younger  American  ornithologists.  Their  notes  are  crit- 
ical without  being  sarcastic ;  and  they  evince  respect  for  the  honest 
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though  misdirected  zeal  of  a  young  naturalist,  instead  of  commis- 
eration for  an  "  ornithological  blunder,"  and  they  include  nothing 
that  might  not  properly  be  said  in  the  presence  of  the  person  criti- 
cised, and,  now  as  "Bonasa  Jobsii"  is  a  thing  of  the  past  let  us 
hope  to  hear  no  more  of  it,  and  that  any  reply  to  the  foregoing  will 
be  confined  to  the  question  of  scientific  ethics  and  the  limits  of 
kindly  criticism. — Burt  S.  Wilder,  Coimell  University. 

Ornithological  Blunders. — In  the  March  number  of  the 
Naturalist  occur  some  remarks  respecting  "An  Ornithological 
Blunder."  Such  a  gross  mistake  as  that  made  in  the  case  of 
"  Bonasa  Johsii"  certainly  demanded  vigorous  criticism ;  yet  are 
there  not  palliating  circumstances  attending  this  "  blunder  "  that 
render  the  language  of  your  correspondent's  critique  unnecessarily 
harsh?  Tome  it  seems  that  there  are.  Unquestionably  bad  as 
was  the  work  your  correspondent  was  called  to  pass  upon  the 
indiscretion  here  alluded  to  was  evidently  encouraged,  if  not 
indeed  actually  induced,  by  equally  unfortunate  "blunders"  pre- 
viously made,  not  by  mere  tyros,  but  by  recognized  ornithological 
authorities.  That  this  was  the  case  seems  evident  from  the 
comparisons  and  precedents  cited  in  the  remarks  accompanying 
the  description  of  Bonasa  Sobsii.  Is  not,  in  fact,  Bonasa  Johsii 
one  of  the  legitimate  fruits  of  the  excessively  analytic  system 
followed  in  the  only  general  works  on  North  American  ornithology 
accessible  to  students?  The  authors  of  these  valuable  works  may 
have  modified  their  opinions,  and  even  their  methods  of  working 
since  the  publication  of  those  works,  but  as  yet  the  general  student 
has  no  means  of  knowing  it.  It  seems  to  me  that  as  long  as  spe- 
cies no  more  worthy  of  recognition  than  Bonasa  Johsii  have  the 
appearance  of  being  currently  accepted,  because  not  yet  publicly 
retracted,  mistakes  like  that  made  by  Mr.  Jaycox  need  not  be 
looked  upon  as  whoU}'  unpardonable.  In  fact  if  the  author  of 
B.  Johsii  could  have  truthfully  added.  Hah.  "  Columbia  River,"  or, 
'•Hudson's  Bay  Tenitory,"  to  his  description,  his  pseudo-species 
might  even  now  have  been  less  summarily  dealt  with  though  none 
the  less  untenable.  By  these  remarks,  however,  I  do  not  by  any 
means  wish  to  encourage  such  kind  of  work,  but  merely  desire  to 
call  attention  to  the  fact  that  in  Mr.  Jaycox's  case  there  are  exten- 
uating circumstances. — ftt* 

[We  gladly  make  room  for  the  above,  fi"om  Prof.  Wilder  and 
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another  esteemed  contributor,  with  the  remark  that  "  our  corres- 
pondent" who  ranks  with  the  best  ornithologists  of  the  day, 
performed  his  duty  with  the  utmost  good  will  towards  the  author 
of  the  new  name,  and  was  simply  severe  on  the  principle,  and 
not  on  the  author,  as  a  warning  to  all  young  naturalists  not  to  run 
headlong  into  print. — Editors.] 

Vibrations  of  the  Tail  in  Snakes. — Professor  Shaler  has  a 
note  on  this  subject  in  the  Am.  Naturalist,  Jan.  1872,  p.  35.  In 
1849  Professor  S.  F.  Baird  placed  in  my  hands  for  translation,  the 
invertebrate  zoology  of  IIeck*s  Iconographic  Encyc,  but  finding  it 
a  poor  compilation,  I  rewrote  it,  merely  following  the  plates  of  the 
German  edition.  I  incorporated  various  original  observations  of 
my  own  and  the  following  passage  occurs  on  p.  6-7  of  zoology, 

"  Instinctive  actions  are  not  taught,  although  a  permanent  habit 
may  become  an  instinct.  The  young  duck  swims  at  once,  the 
young  snapping  turtle  bites  when  taken  from  the  egg^  and  a  harm- 
less serpent  without  fang  or  rattle  will  vibrate  its  tail  like  a  rattle- 
snake producing  a  similar  sound  among  dry  leaves.  The  brain  of 
the  young  is  modelled  upon  that  of  the  adult,  and  where  the  scale 
of  ideas  is  limited,  they  must  be  as  essentially  hereditary  as  the 
external  form.  (In  a  note — These  views  are  favorable  to  the  doc- 
trine of  innate  ideas,  which  is  generally  opposed  by  speculative 
reasoners.)  The  brain  of  the  young^s  not  necessarily  that  of  the 
adult,  but  that  of  the  adult  at  an  earlier  stage.  So  a  quality  or  habit 
is  not  always  transmissible  from  a  parent  to  its  immediate  offspring, 
but  it  may  appear  in  a  more  distant  descendant,  by  a  kind  of  alter- 
nation of  generations." 

Professor  Cope  (Proc.  Am.  Phil.  Soc.  July -Dec.  1871,  p.  248,) 
mentions  several  poisonous  and  harmless  snakes  which  vibrate 
the  tail  when  excited — a  phenomenon  I  observed  in  1841. 

A  point  in  the  extract  affords  an  illustration  of  the  ignorance 
of  unscientific  people,  and  their  inability  even  to  read  scientific 
matter  correctly.  I  had  asserted  that "  the  young  snapping  turtle 
bites  when  taken  from  the  Qgg^^*  —  I  might  have  stated  the  fact  a 
little  stronger,  for  if  touched,  the  unborn  snapper  turns  its  head 
and  opens  its  mouth  when  the  shell  is  brokeh  sufl3ciently  to  expose 
the  head.  Seemingly  on  this  statement,  the  "  Atlantic  Monthly  '* 
(May  1860,  p.  516)  asserts  that — "Agassiz,  who,  knowing  the 
savage  snap  of  one  of  the  full-grown  Testudinata,  is  said  to  have 
asserted  that,  under  the  microscope  [  !  ]  he  has  seen  the  juvenile 
turtle  snapping  precociously  in  embryo,*'  —  S.  S.  IIaldeman,  Co- 
lumbia, Pa. 
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[Agassiz's  original  statement  about  the  young  turtle  is  in  his 
Contr.  Nat.  Hist.  U.  S.,  i,  p.  175  (1857)  and  is  as  follows: — In 
speaking  of  the  "  Succession  of  Characters"  he  says  "  The  Snap- 
ping Turtle,  for  instance,  exhibits  its  small  crosslike  sternum,  its 
long  tail,  its  ferocious  habits,  even  before  it  leaves  the  egg,  before 
it  breathes  through  lungs,  before  its  derm  is  ossified  to  form  a 
bony  shield,  etc. ;  nay,  it  snaps  with  its  gaping  jaws  at  any  thing 
brought  near,  though  it  be  still  surrounded  by  its  amnios  and  al- 
lantois,  and  its  yolk  still  exceeds  in  bulk  its  whole  body."  In  a 
foot  not€  he  further  adds,  ''  Pr.  M.  v.  New-Wied  quotes  as  a  re- 
markable fact,  that  the  Chelonara  serpentina  bites  as  soon  as  it  is 
hatched.  I  have  seen  it  snapping  in  the  same  tierce  manner  as  it 
does  when  full-grown,  at  a  time  it  was  still  a  pale,  almost  colorless 
embryo,  wrapped  up  in  its  foetal  envelopes,  with  a  yolk  larger 
than  itself  hanging  from  its  sternum,  three  months  before  hatch- 
ing." —  Editors.] 

Thk  Affinities  of  Cricoids. — Metschnikoff,  to  whom  we  owe 
so  many  embryological  investigations,  has  published  preliminary 
notices*  of  the  early  stages  of  Comatula  which  are  of  the  utmost 
importance,  as  they  throw  an  entirely  new  light  on  the  affinities  of 
the  Crinoids.  Thoroughly  familiar  with  the  pluteus  of  Holothu- 
rians,  Echini,  Starfishes  and  Ophiurans,  he  commenced  the  inves- 
tigations of  their  earlier  stages  with  the  determination  of  tracing 
the  presence  of  the  peculiar  water  system  of  the  larvaj  of  the 
other  orders  of  Echinoderms ;  what  had  been  previously  written 
by  Busch,  AUman  and  Thomson,  on  the  early  stages  of  Comatula, 
giving  no  date  whatever  bearing  upon  the  subject. 

To  his  surprise  he  found  no  such  water  system,  nor  could  he 
trace  anything  in  any  way  homologous  to  it ;  he  also  discovered 
that  what  constitutes  the  water-system  of  adult  Crinoids,  which 
has  always  been  homologised  with  the  water-system  of  other  Echin- 
oderms is  developed  in  a  totally  different  manner.  In  the  free 
swimming  Comatula  larva  the  bag-like  digestive  sac  is  the  only 
organ  developed,  it  becomes  the  digestive  cavity  of  the  adult  after 
the  larva  attaches  itself  to  the  ground.  He  noticed  the  tentacles 
as  diverticula  of  the  digestive  sac  in  the  interior  of  the  larva ; 
these  subsequently  force  their  way  through  to  the  exterior,  at  the 
time  when  the  digestive  bag  has  become  further  differentiated,  and 
is  provided  with  a  mouth  opening  in  the  centre  of  the  oval  disk, 
and  an  anus  opening  not  far  from  it  on  the  side  of  the  calyx.    There 

*  Bulletin  Acad.  St.  Petersburg,  xt,  p.  608,  February,  1871. 
AMRK.  NATURALIST,  VOL.  VI.  20 
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is  formed  at  this  stage  a  large  cavity  which  divides  into  two  parts ; 
the  upper  part,  uniting  the  hollow  tentacles  at  their  base,  forms  the 
so-called  circular  canal,  while  below  it,  and  connecting  with  it,  we 
have  a  large  cavity  forming  the  perivisceral  cavity,  a  mode  of 
development  of  the  circular  ring  and  of  the  perivisceral  cavity 
totally  unlike  that  observed  in  Ophiurans,  Starfishes,  Echini  and 
Holothurians. 

Metschnikoff  compares  the  mode  of  development  of  the  upper 
and  lower  cavity  to  analogous  processes  in  the  embryonic  growth 
of  Alcyonella  and  other  Bryozoa ;  he  traces  a  striking  similai-ity 
in  the  structure  and  position  of  the  digestive  organs  and  tentacles 
with  similar  organs  of  Bryozoa.  However  that  may  be,  he  has 
shown  conclusively  that  the  larva  of  Comatula  has  apparently 
nothing  in  common  with  other  Echinoderm  larvae ;  but  we  must 
wait  for  his  figures  on  this  intricate  subject  before  we  can  decide 
if  the  position  he  assigns  to  Crinoids  is  true  to  nature.  —  A. 
Agassiz,  in  Amer,  JourrSci. 

Birds  New  to  Massachusetts  Fauna. — I  send  you  the  follow- 
ing memoranda,  of  six  species  of  birds,  new  to  the  fauna  of  this 
state  taken  within  its  limits  by  myself  and  friends,  with  the 
request  that  you  will  publish  them  in  the  Naturalist  : — 

Hudsonian  Titmouse  {Parus  Hudsonicus).  On  October  30th, 
1870, 1  took  an  adult  female  at  Concord,  in  company  with  a  few 
Golden-crested  Kinglets  (Regulus  satrapa), 

European  Ruff  {Philomachus  pugnax).  Had  a  fine  specimen  sent 
me  in  the  flesh  fVom  Newbur3^port  marshes,  May  20th,  1871. 
Upon  dissection  it  proved  a  female,  with  the  ovaries  so  much 
developed  that  I  judged  it  would  have  laid  within  two  or  three 
weeks.  This,  Prof.  Baird  informs  me,  is  the  sixth  that  has  been 
taken  in  America. 

Baird's  Sandpiper  (Actodromus  Bairdii).  A  specimen  taken  on 
Long  Island  in  Boston  harbor,  Aug.  27th,  1870,  by  Mr.  H.  W. 
Henshaw  of  Grantville,  Massachusetts.  This  is  I  believe  the  first 
note  of  the  occurrence  of  this  bird  on  the  Atlantic  coast. 

Havel's  Tern  {Thallaseus  Havelli).  A  single  specimen  taken 
on  Ipswich  beach  by  Mr.  C.  J.  Maj^nard,  September  1870. 

Marsh  Tern  (Geochelidon  Anglica),  One  taken  on  Ipswich 
beach,  September,  1871,  by  Mr.  C.  J.  Maynard. 

Barrow's  Goldeneye  {Bucephala  Islandica).    1  obtained  an  adult 
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female  in  the  flesh  from  Cape  Cod,  December  7th,  1871,  which  was 
pronounced  by  Prof.  Baird  unquestionably'  B.  Mandica,  Since 
then  I  have  seen  numbers  of  females  and  two  fine  adult  males  in 
the  Boston  markets,  most  of  them  shot  within  state  limits. 

Mr.  Ma^Tiard  also  informs  me  that  he  took  two  more  specimens 
of  Baird's  Sparrow  (CeM^ronya;  Bairdii)^  October  14th  and  loth, 
on  the  Ipswich  sandhills,  thereby  confirming  the  hypothesis  ad- 
vanced by  him  in  the  "  Naturalist's  Guide,"  namely,  that  they  are 
regular  winter  visitants  ft*om  the  North. 

The  Stilt  Sandpiper  (Micropalma  himantopus)  which  I  see  was 
recorded  in  a  recent  number  of  the  Naturalist  as  new  to  our 
fauna,  I  consider  by  no  means  rare  in  its  migrations.  Indeed,  I 
have  seen  as  many  as  six  or  seven  sent  into  Boston  market  at 
one  time,  from  Cape  Cod,  and  in  the  course  of  a  few  weeks'  shoot- 
ing in  August,  at  Rye  Beach,  N.  H.  (just  north  of  our  state  lim- 
its), secured  no  less  than  ten  specimens. — William  Brewster, 
Cambridge^  Mass. 

Error  in  Darwin's  Origin  of  Species.  In  the  last  edition  of 
the  above  work,  p.  149,  Mr.  Darwin  misstates  Hyatt  aijd  Cope's 
law  of  Acceleration  and  Retardation  in  the  following  language : 

"  There  is  another  possible  mode  of  transition,  namely,  through 
the  acceleration  and  retardation  of  the  period  of  reproduction. 
This  view  has  lately  been  insisted  on  by  Prof.  Cope  and  others  in 
the  United  States.  It  is  now  known  that  some  animals  are  capa- 
ble of  reproduction  at  a  very  early  age,  before  they  have  acquired 
their  perfect  characters,"  etc. 

Prof.  Cope  and  others  have  not  insisted  on  the  above  proposition, 
which  we  imagine  to  be  supported  by  verj'  few  facts.  Their  theo- 
ry of  acceleration  and  retardation  states  ;  that,  while  the  period  of 
reproductive  maturity  arrives  at  nearly  the  same  age  or  period  of 
the  year  in  most  individuals  of  a  single  sex  and  species,  the  por- 
tion of  the  developmental  scale  which  they  traverse  in  that  time, 
may  vary  much.  That  an  addition  to  the  series  of  changes  trav- 
ersed by  the  parent,  would  require  in  another  generation,  a  more 
rapid  growth  in  respect  to  the  series  in  question,  which  is  accelera- 
tion. A  falling  short  of  accomplishing  that  completeness,  would 
result  from  a  slower  growth,  hence  the  process  is  termed  retarda- 
tion. Vast  numbers  of  observed  facts  prove  that  this  is  the  great 
law  of  variation  towards  which  little  progress  has  yet  been  made 
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by  students  who  are  yet  chiefly  occupied  with  the  cooperative  law 
of  natural  selection. 

Acceleration  and  retardation  of  the  period  of  reproduction 
may  possibly  have  occurred ;  but  the  only  case  in  which  it  has  been 
recognized  in  connection  with  the  above  law,  has  l>een  in  regard 
to  sex.  In  the  human  species  at  least,  differences  in  several 
characters,  mostly  metaph3^8ical,  seen  in  the  sexes  and  in  certain 
races,  may  be  consequences  of  the  earlier  or  later  appearance  of 
maturity  in  this  point.  —  Z. 

Parthenogenesis  among  Lepidoptera. — The  Dutch  naturalist 
M.  H.  Weizenbergh  jr.  has  performed  a  series  of  experiments  on 
this  interesting  subject,  the  insect  placed  under  observation  being 
Liparis  dispar^  and  concludes  that  it  is  possible  for  at  least  three 
successive  generations  to  be  produced  without  access  of  the  male 
to  the  female.  The  following  are  the  results  of  his  very  careful 
experiments: — (1)  August,  1866,  eggs  laid  by  impregnated  fe- 
males ;  April,  1867,  caterpillars  appear,  and  in  July  perfect  butter- 
flies. (2)  August,  1867,  eggs  laid  by  females  of  this  year  are 
without  impregnation;  April,  1868,  caterpillars  appear,  and  in 
July  perfect  butterflies.  (3)  August,  1868,  eggs  laid  by  females 
of  this  year  without  impregnation  ;  April,  1869  caterpillars  appear, 
and  in  July  perfect  butterflies.  (4)  August,  1869,  eggs  laid  by  the 
females  of  this  year  without  impregnation ;  April,  1870,  no  results, 
the  eggs  all  dried  up.  The  power  of  reproduction  appeared  to 
decrease  year  by  year  when  impregnation  was  prevented.  Similar 
results  have  been  noticed  in  other  buttei-flies,  in  bees,  and  notably 
in  aphides. — A.  W.  B. 

Naturalization  op  Salmonid^.  —  The  American  brook  trout, 
Salmo  fontinalis,  is  now  thoroughly  established  in  England,  where 
it  is  the  admiration  of  pisciculturists. 

There  seems  to  be  no  question  about  the  success  of  the  attempt 
to  introduce  the  European  trout,  S.  farioy  into  the  rivers  Derwent 
and  Plenty  in  Tasmania,  good-sized  fish  of  that  species  being  oc- 
casionally caught  there.  As  to  salmon  (S.  solar)  and  salmon 
trout  (S.  truttd)^  the  evidence  of  success  is  not  so  conclusive.  A 
letter  from  Tasmania,  dated  Dec.  30, 1871,  and  published  in  "Land 
and  Water,"  asserts  that  there  is  no  doubt  that  the  Derwent  is  be- 
coming yearly,  more  and  more  ftilly  stocked  with  them,  yet  admits 
that  no  adult  salmon  have  been  caught.     James  A.  Youl  says  that 
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the  salmon  and  salmon  trout  have  bred  in  the  Plenty  ponds,  in 
fresh  water,  without  ever  having  a  chance  of  emigrating  to  the  sea. 
Frank  Buckland  proposes  to  send  out  a  net,  wherewith  to  test 
the  presence  of  salmon,  from  which  we  may  infer  that  such  an 
obvious  means  of  ascertaining  the  facts  has  not  yet  been  tried,  al- 
though there  was  ocular  proof  of  the  presence  of  great  numbers  of 
fish  supposed  to  belong  to  the  two  species  in  question.  The  eggs 
from  which  the  Salmonidse  now  in  Tasmania,  are  descended,  were 
sent  out  packed  in  ice.  A  large  case  of  salmoneggs  was  shipped 
for  New  Zealand,  last  November,  packed  without  ice,  in  glass  jars 
with  damp  moss.  —  C.  G.  A. 

Curious  HAnns  of  a  Snake.  I  had  for  some  time  living  in  a 
Wardian  case,  a  specimen  of  Oyclophis  cestivus,  received  from  Ft. 
Macon,  N.  C,  through  the  kindness  of  Dr.  Yarrow.  The  slender 
form  of  this  snake,  and  its  beautiful  green  and  yellow  colors  have 
led  to  the  opinion  that  it  is  of  arboreal  or  bush-loving  habits.  It 
never  exhibited  such  in  confinement,  however,  and  instead  of 
climbing  over  the  ferns,  etc.,  lived  mostly  underground.  It  had 
an  envious  habit  of  projecting  its  head  and  two  or  three  inches 
of  its  body  above  the  ground,  and  holding  itself  for  hours  rigidly 
in  a  single  attitude.  In  this  position  it  resembled  very  closely 
a  sprout  or  shoot  of  some  green  succulent  plant,  and  might  readily 
be  mistaken  for  such  by  small  animals.  —  Edw.  D.  Cope. 

More  about  Singtxg  Mice.  —  A  correspondent  whose  name  is 
withheld  sends  me  something  that  may  interest  your  readers : 

Dear  Doctor. — You  are  quite  correct,  I  think,  when  you  say,  as 
reported  in  the  "Sun"  of  this  morning,  that  the  peculiarity  of  sing- 
ing mice  is  not  due  to  a  diseased  condition.  After  breeding  nearly 
three  hundred  white  mice  with  the  hope  of  meeting  one  of  these 
vocalists  I  at  last  succeeded  in  getting  one  and  no  more,  yet, 
strange  to  say,  he  has  never  displayed  his  accomplishment  more 
than  three  or  four  times,  and  he  is  seven  or  eight  months  old. 
The  means  I  have  found  to  induce  him  to  sing  are  to  keep  him  in  a 
case  deprived  of  all  society  and  without  exercise  for  several  weeks. 
Upon  being  placed  in  a  little  tin  cottage  to  which  is  attached 
a  cylinder,  he  becomes  very  excited  and  joyous,  and  turns  round 
and  round  twittering  his  curious  note  and  testifying  his  pleasure  in 
every  possible  manner.  lie  is  always  in  perfect  health,  and  the 
young  bred  fVom  him  are  the  strongest  and  largest  I  have  ever 
produced.  He  is  also  tame,  very  knowing,  very  pretty,  and  about 
as  agreeable  a  companion  as  a  solitary  person  could  desire.     I 
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infer  that  your  mouse  is  of  the  ordinary  color.  I  may  mention, 
at  the  risk  of  telling  you  something  you  know  already,  that  there 
is  a  kind  of  hiccoughing  mouse ;  1  also  had  one  of  these,  but 
going  one  day  on  an  exploring  expedition  in  the  wilds  of  a  desert- 
ed rubbish  room,  he  was  lost,  night  overtook  him  and  he  froze 
to  death. 

This  letter  was  occasioned  by  some  general  remarks  made  before 
the  Maryland  Academy  of  Science,  a  propos  of  Dr.  Lockwood's 
recent  article,  which,  like  everything  else  he  writes  for  the  Natu- 
ralist, is  simply  delightful.  The  whole  subject  is  interesting. 
Who  knows  that  mice  have  not  normally  the  ability  of  so  modu- 
lating the  voice  as  to  produce  musical  notes,  though  the  faculty  may 
be  only  occasionally  exercised  ?  Birds  themselves,  as  a  rule,  sing 
chiefly  under  the  special  stimulus  of  the  breeding  season.  True 
vocal  music  having  been  generally,  but  perhaps  too  hastily,  sup- 
posed to  be  confined  to  birds  more  information  is  desirable.  Who 
can  contribute  something  ? — Elliott  Coues. 

The  Music  of  the  Rattlesnake.  —  I  have  nothing  to  say  in 
reference  to  Prof.  Shaler's  theory  of  the  use  of  rattles  to  the  snake, 
but  while  botanizing  over  the  marshes  of  Michigan  during  the  past 
few  years,  I  have  had  a  chance  to  become  familiar  with  the  sound 
of  the  rattles  of  the  Massasauga.  It  is  so  much  like  the  singing 
of  some  grasshoppers  tliat  I  have  often  mistaken  the  sound  of  the 
insect  for  that  of  the  serpent.  —  W.  J.  Beal,  Mich.  Agr.  College. 

Melanism.  —  Noticing  what  Dr.  Wood  says,  in  the  last  number 
of  the  Naturalist,  about  "  melanism,"  it  occurs  to  me  to  say  that 
black  woodchucks  are  found  in  this  region  and  in  Washington,  N. 
H. ;  and  I  have  had  a  perfectly  black  chipmunk  from  Milford. — 
Sanborn  Tenney,  Williamstown^  Mass. 

GEOLOGY. 

Glaciers  in  the  Rocky  Mountains. —  In  the  Naturalist  for 
February,  in  an  article  on  "The  Mountains  of  Colorado,  Dr.  J. 
W.  Foster  denies  the  existence  of  any  evidence  indicating  the 
former  presence  of  glaciers  in  the  Rocky  Mountains.  He  says 
that  so  far  as  he  observed  none  of  the  rock  surfaces  are  polished 
and  striated,  and  that  those  accumulations  of  sand  and  gravel  in 
the  nature  of  terminal  moraines  are  entirely  wanting. 

With  regard  to  the  existence  of  terminal  moraines  I  am  con- 
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vinced  that  Dr.  Foster  is  in  error.  Mr.  Henry  Gannett,  who  spent 
the  summer  of  1869  in  South  Park,  and  the  region  about  Gray's 
Peak,  informs  me  that  a  number  of  well  defined  terminal  moraines 
may  be  seen  west  of  Gray's  Peak  on  the  trail  leading  from  Monte- 
zuma up  the  peak,  and  that  on  Clear  Creek,  which  Dr.  Foster  says 
he  took  as  his  line  of  observation,  near  Fall  River  may  be  seen 
another  tenninal  moraine.  Mr.  Gannett's  testimony  is  confirmed 
by  several  other  members  of  the  party  he  accompanied. 

Dr.  Foster  is  undoubtedly  right  in  saying  that  in  the  region  he 
visited  the  rocks  exhibit  no  traces  of  glacial  markings.  The 
granites  and  syenites  that  are  first  met  with  on  entering  the  Rocky 
Mountains  from  the  east  are  exceedingly  friable  and  decompose 
with  the  greatest  rapidity  on  exposure  to  the  atmosphere,  so  that 
under  these  circumstances  the  planed  and  striated  rock  surfaces 
would  long  since  have  disappeared.  It  is  only  when  passing 
westward,  we  approach  the  outlying  spurs  of  the  Snowy  Range 
that  the  granites  begin  to  be  hard  enough  to  retain  any  traces  of 
glacial  action. 

Last  summer  in  the  collecting  expedition  to  the  Rocky  Moun- 
tains sent  out  by  the  Museum  of  Comparative  Zoology,  Mr.  Allen 
and  myself  had  on  one  occasion  opportunity  of  observing  such 
traces  of  ice  action  as  to  leave  in  our  minds  no  doubt  of  the 
former  existence  of  glaciers  in  those  mountains.  These  evidences 
of  glaciation  we  saw  near  Montgomery,  a  mining  town  on  the 
head  waters  of  the  South  Platte  in  the  northwestern  part  of  Park 
county.  The  South  Platte  rises  in  the  spur  of  mountains  running 
west  from  Mt.  Lincoln  and  flows  eastward  for  about  five  miles 
through  a  broad  gulch,  the  walls  of  which  range  in  height  from 
eight  hundred  to  fifteen  hundred  feet.  From  an  examination  of 
the  exposed  surfaces  of  the  rocks  forming  the  sides  and  floor  of 
the  gulch,  made  by  Mr.  Allen  and  myself,  I  am  convinced  that  at 
some  former  time  the  whole  valley  must  have  been  filled  with  ice 
moving  downward  toward  South  Park.  Wherever  the  rocks  had 
not  been  disturbed  by  mining  operations  they  were  worn  perfectly 
smooth  and  deeply  furrowed  with  glacial  striae.  I  noticed  several 
places  where  projecting  rocks  were  polished  and  furrowed  on  the 
side  facing  up  the  gulch  ;  and  left  untouched  on  the  opposite  side, 
showing  that  the  ice  field  had  moved  down  the  gulch  toward  the 
Park.  Near  the  lower  end  of  the  gulch  I  traced  the  glaciation  to 
a  height  of  eight  hundred  and  more  feet,  or  to  the  point  where  the 
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exposed  rocks  were  covered  with  detritus  resulting  from  a  disin- 
tegration of  the  higher  peaks  by  atmospheric  agencies. —  Richard 
Bliss,  Jr.,  Cambridge. 

Discovery  of  an  Extinct  Gigantic  Bird  of  Prey  in  New  Zea- 
land. —  Mr.  F.  Fuller,  while  directing  some  excavations  in  a 
marsh  on  the  Glenmark  estate,  province  of  Canterbury,  South 
Island,  New  Zealand,  b}"^  permission  of  G.  H.  Moore,  Esq.  (whose 
researches  have  added  so  greatly  to  the  evidences  of  the  extinct 
birds  of  New  Zealand),  found,  among  remains  of  Dinomis  ex- 
humed at  a  depth  of  five  or  six  feet  from  the  surface,  a  few  smaller 
bones,  including  claw-phalanges,  which  Mr.  Fuller  recognized  as 
belonging  to  a  large  bird  of  prey.  With  two  claw-phalanges  were 
found  a  left  femur,  a  vertebral  rib  with  its  anchylosed  "  epipleural 
appendage  ^"  and,  in  a  watercourse  about  two  miles  from  Glen- 
mark, a  mutilated  right  humerus  was  subsequently  discovered, 
and  pronounced  by  Dr.  Haast  to  be  raptorial,  and,  as  well  as 
other  and  better  preserved  bones,  most  nearly  resembling  the  cor- 
responding bones  of  the  New  Zealand  harrier  {Circus  assimilis 
Jardine).  Dr.  Haast,  F.R.S.,  the  accomplished  state  geologist 
of  the  province  of  Canterbury,  has  communicated  an  instructive 
and  interesting  memoir  on  these  remains  to  the  Transactions  of  the 
Philosophical  Institute  of  Canterbury.  He  refers  the  gigantic  rap- 
torial bird  of  New  Zealand,  which  was  twice  the  size  or  bulk  of  the 
great  wedge-tailed  eagle  of  Australia  (Aquila  audax  Gould),  to  the 
genus  Harpagoi-nis^  Haast,  giving  it  the  specific  name  Mooreiy  after 
the  liberal  partner  of  Kermode  and  Co.,  owners  of  the  Glenmark 
property.  He  conjectures,  on  good  grounds,  that  this  huge  rapto- 
rial bird  preyed  upon  the  young  or  feeble  individuals  of  the  genus 
Dinomis,  and,  with  them,  became  extinct.  Dr.  Haast  deduces 
from  this  discovery  an  additional  confirmation  of  his  belief  that 
the  present  aboriginals  of  New  Zealand  do  not  possess  any  tradi- 
tions about  the  gigantic  Moas,  and  writes,  "  that,  if  trustworthy 
traditions  about  the  Dinomis  had  been  handed  down  to  us,  the 
still  more  alarming  existence  of  this  gigantic  bird  of  prey  contem- 
poraneous with  the  former  would  tnost  certainly  have  also  been 
recorded."  I  may  remark  that  the  individual  who,  in  1839,  sub- 
mitted to  me,  with  other  New  Zealand  rarities,  the  fragment  of 
bone  which  gave  the  first  evidence  of  great  wingless  birds  in  that 
island,  stated  that  the  natives  from  whom  he  obtained  it  had  "  a 
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tradition  that  it  belonged  to  a  bird  of  the  eagle  kind  which  had 
become  extinct,  and  to  which  they  gave  the  name  of  '  Movie/  " 
(Proceedings  of  the  Zoological  Society  of  London,  Nov.  12,  1839, 
p.  169.)  I  am  now,  of  course,  disposed  to  attach  more  weight  to 
this  tradition  than  when  it  rested  on  a  fossil  proved  to  belong  to  a 
bird  which  could  not  fly,  and  which  was  at  least  as  large  as  an  os- 
trich. We  may  suppose  the  great  raptorial  species  which  we  now 
know  to  have  co-existed  with  the  Dinomithes  to  have  survived,  by 
reason  of  its  greater  powers  of  escape,  some  time  after  the  extinc- 
tion of  its  principal  prey ;  and  the  tradition  of  the  great  bird  "  of 
the  eagle  kind  "  may  be  a  consequence  of  the  knowledge  of  the 
Harpagomis  continuing  down  to  later  generations  of  Maories  than 
those  who  hunted  down  the  huge  herbivorous  flightless  birds.  — 
Richard  Owen,  in  the  Academy, 


ANTHKOPOLOGY. 

Another  Lake  Village.  —  "  An  interesting  archceological  dis- 
co veiy  has  recently  been  made  on  the  shores  of  the  Lake  of  Bienne. 
The  Swiss  Government  has  been  for  a  long  time  endeavoring  to 
drain  a  considerable  tract  of  land  between  the  two  lakes  of  Morat 
and  Bienne,  but  in  order  to  do  this  effectually  it  has  been  found 
necessary  to  lower  the  level  of  the  latter  by  cutting  a  canal  from  it 
to  the  lake  of  Neuchatel.  At  the  beginning  of  the  present  year 
the  sluices  were  opened,  and  the  waters  of  the  Lake  of  Bienne 
allowed  to  flow  into  that  of  Neuchatel.  Up  to  the  present  time 
the  level  of  the  Bieler  See  has  fallen  upwards  of  three  feet, 
and  this  fall  has  brought  to  light  a  number  of  stakes  driven 
firmly  into  the  bed  of  the  lake.  This  fact  becoming  known,  a 
number  of  Swiss  archaeologists  visited  the  spot,  and  it  was  decided 
to  remove  the  soil  round  these  stakes  to  see  whether  any  remains 
of  a  Lacustrine  village,  which  they  suspected  had  been  raised  upon 
them,  could  be  traced.  At  a  distance  of  between  five  and  six  feet 
from  the  present  bed  of  the  lake  the  workmen  came  upon  a  large 
number  of  objects  of  various  kinds,  which  have  been  collected  and 
are  at  present  under  the  custody  of  Dr.  Gross  of  Locrass.  Among 
them  are  pieces  of  cord  made  from  hemp,  vases,  stags'  horns,  stone 
hatchets,  and  utensils  used  apparently  for  cooking.  The  most 
precious  specimen  is,  however,  a  hatchet  made  of  nephrite  (the 
name  given  to  a  peculiarly  hard  kind  of  stone  from  which  the  La- 
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custrines  formed  their  cutting. instruments).  This  hatchet  is  six- 
teen centimetres  long  by  seven  broad,  and  is  by  far  the  largest  yet 
discovered  in  any  pai't  of  Switzerland,  no  other  collection  having 
any  measuring  more  than  eight  centimetres  in  length.  A  quantity 
of  the  bones  found  at  the  same  time  have  been  sent  to  Dr.  Uhl- 
mann,  of  Miinchenbuchsee,  for  examination  by  him,  and  he  finds 
that  they  belong  to  the  following  animals,  viz  : —  stag,  horse,  ox, 
wild  boar,  pig,  goat,  beaver,  dog,  mouse,  etc.,  together  with  a 
number  of  human  bones.  If  the  level  of  the  lake  continues  to 
sink,  it  is  hoped  that  further  discoveries  will  be  made,  and  the 
scientific  world  here  is  waiting  the  result  of  the  engineering  opera- 
tions with  keen  interest."  —  The  Standard,  —  Nature. 


MICKOSCOPY. 

The  Microscope  in  the  Lectlre  Room. —  Dr.  N.  J.  C.  MuUer 
of  Heidelberg  sends  a  notice  to  the  "Botanische  Zeitung"  of  his 
experience  in  the  use  of  the  microscope  in  his  botanical  lectures, 
that  deserves  the  attention  of  those  who  desire  the  help  of  the 
microscope  in  illustrating  scientific  lectures.  The  objections  to 
the  plan  of  bringing  in  a  number  of  instruments  under  each  ot 
which  a  preparation  has  been  placed,  are  many  and  serious.  The 
most  important  is  perhaps  the  difficulty  which  one  unaccustomed 
to  the  use  of  the  microscope  has  in  understanding  the  new  and 
strange  appearances  presented,  and  that  while  looking  at  the  prom- 
inent objects  in  sight,  such  as  air  bubbles  and  foreign  bodies  ot 
marked  and  strong  outline,  he  misses  altogether  the  real  object 
which  ought  to  have  been  seen.  The  experiment  of  using  the 
ordinary  microscope  as  a  solar  microscope  and  presenting  the 
image  of  the  object  on  a  screen  where  it  could  be  seen  by  the 
whole  class  at  once,  and  their  attention  directed  to  the  important 
points,  was  tried  last  summer,  and  with  the  most  marked  success. 
He  used  one  of  Hartnack's  first  class  instruments  clamped  in  a 
horizontal  position  and  received  the  image  on  a  screen  distant 
from  five  to  eight  metres  making  an  image  of  two  to  three  metres 
in  diameter.  An  heliostat  and  one  or  two  condensing  lenses 
directed  the  light  on  the  object.  The  microscope  was  so  placed 
that  the  stage  was  somewhat  this  side  of  the  focus  of  the  collecting 
lens.  When  images  were  desired  as  fVee  as  possible  from  spherical 
aberration  the  ocular  was  removed  and  the  image  taken  directly 
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from  the  objective ;  when  on  the  other  hand  the  greatest  possible 
amplification  was  desired,  then  both  objective  and  ocular  were 
used.  In  this  way  by  the  use  of  Hartnack's  immersion  lenses  the 
finest  test  objects  were  exhibited,  and  the  six  sided  spaces  of  the 
Pleurosigma  shown  as  four  to  five  millimetres  in  diameter.  For 
such  times  as  sunlight  is  not  available  he  recommends  the  Drum- 
mond  light,  and  promises  to  give  the  results  of  his  experience 
in  its  use. 

In  place  of  the  expensive  heliostat,  no  doubt  the  simple  arrange- 
ment often  used  by  lecturers  on  Natural  Philosophy  might  be 
adopted.  It  consists  of  a  mirror  outside  the  window  movable  in 
two  directions  by  means  of  screws  whose  heads  come  within  the 
room.—  T.  D.  B. 

Angular  Aperture. —  Dr.  Pigott  revives  the  subject  of  dia- 
phragms behind  the  objective,  and  reports  some  very  remarkable 
results  somewhat  similar,  of  course,  to  those  resulting  from  the 
use  of  an  achromatic  condenser  of  very  small  angular  aperture. 
He  does  not  demonstrate  the  advantages  of  using  a  diaphragm 
over  the  objective  as  compared  with  the  other  and  more  usual 
method. 

Preparation  and  Preservation  of  Tissues. —  Dr.  J*  J.  Wood- 
ward commences,  in  "  The  Lens,"  a  summary  of  the  various  meth- 
ods employed  for  this  purpose.  lie  prefers  to  harden  the  tissue  by 
gi-adual  dehydration  by  means  of  alcohol,  and  to  cut  it  (imbedded  , 
if  small,  in  parafl3ne)  either  off'-hand  or  in  a  common  section 
machine.  By  the  latter  means  sections  less  than  one-two-huii- 
dredth  of  an  inch  thick  are  easily  obtained.  He  covers  the  top  of 
the  section  machine  with  a  glass  plate  suitably  perforated  and  ce- 
mented fast  by  means  of  marine  glue ;  and  advises  that  the 
alcohol  used  to  dehydrate  the  specimens  be  saved  and  filtered  for 
the  preservation  of  large  anatomical  specimens. 

Dr.  I.  N.  Danforth  gives,  in  the  same  Journal,  his  methods  of 
preparation,  the  main  object  of  which  is  simplification  of  the 
usual  procedures.  He  makes  the  pithy  assertion  that  success 
depends  more  upon  tact  than  upon  tools.  He  cuts  the  sections 
from  perfectly  fresh  tissues,  by  means  of  a  thin,  single-bladed 
knife ;  invariably  stains  them,  preferring  for  this  purpose  Beale's 
carmine  solution  ;  washes  them  in  diluted  and  acidulated  glycerine ; 
and   preserves  them  in  slightly  acidulated  glycerine.     He  very 
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properly  denounces  the  slovenly  custom  of  carrying  home 
fresh  specimens  of  tissues,  etc.,  wrapped  in  a  rag  or  news- 
paper. The  policy  of  cutting  fresh  tissues  frozen,  which  is 
coming  into  use  here  and  abroad,  seems  to  have  escaped  his  no- 
tice, as  it  is  neither  adopted  nor  condemned  and  is  too  important 
an  innovation  to  be  ignored. 

Absorption  OF  Solid  Particles.  —  "The  Lancet"  reviews  this 
Interesting  and  timely  subject.  Oesterlen,  nearly  thirty  years  ago, 
found  molecules  of  mercury  in  the  blood  of  cats,  absorbed  from 
the  stomach;  and  he,  Eberhard,  Landerer,  and  especially  Volt, 
rubbed  the  same  material  into  the  skin  of  cats  and  dogs  and  found 
it  in  the  liver,  spleen,  and  other  internal  organs.  The  experiments 
of  Ilerbst  and  Bruch  seemed  to  demonstrate  the  absorption  into 
the  bloodvessels  of  milk-globules  and  starch-granules ;  Marfels  and 
Moleschott  fed  frogs  on  blood-corpuscles  and  pigment-corpuscles  of 
sheep,  and  saw  these  corpuscles  circulating  in  the  web  of  the  frog's 
foot ;  while  Donders  and  Mensonides  found  charcoal  in  the  blood 
of  rabbits  with  whose  food  it  had  been  mixed.  Thus  the  absorption 
of  solid  particles  through  uninjured  membranes  has  become  nearly 
certain  notwithstanding  the  negative  results  obtained  by  Barens- 
prung,  Recklinghausen,  and  a  few  other  experimenters.  M.  Hein- 
rich  Auspitz  has  recently  continued  these  researches  by  means  of 
rice-starch  the  granules  of  which,  easily  used  on  account  of  their 
small  specific  weight,  and  easily  recognized  by  their  form  and  by 
the  iodine  color-test,  vary  from  about  the  size  of  the  red  corpuscles 
of  the  animal  used  (the  rabbit)  to  about  twenty  times  as  large. 
Starch  injected  into  the  veins,  he  detected  in  all  the  organs  of  the 
body  ;  and  starch  suspended  in  water  or  still  better  in  oil,  was  in- 
jected into  the  serous  cavities  and  into  the  subcutaneous  cellular 
tissue,  and  subsequently  recognized  in  the  circulation. 

Multiplying  Species. — In  describing  a  new  variety  of  Lepido- 
dendron  stem,  before  the  Royal  Microscopical  Society,  Mr.  W.  Car- 
ruthers,  F.R.S.,  states  that  it  would  be  in  accordance  with  usage  to 
give  a  specific  name  to  the  new  fragment.  He  refrains,  however, 
for  want  of  sufficient  data,  and  gives  the  following  racy  illustra- 
tion of  the  method  of  those  investigators  who  set  aside  the  work  of 
previous  workers  and  recklessly  give  new  names  to  fragmentary 
specimens.  "  Suppose,  for  instance,  it  were  discovered  that  we 
had  in  this  country  another  Papilio  beside  the   Swallow-tail,  and 
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that  one  entomologist  got  hold  of  a  hind  wing  and  found  that  it 
had  two  tails,  and  so  full  of  his  important  discovery  he  figures 
and  describes  his  fragment  as  P.  hicaudatua  Mihi  ;  another  finds  a 
head  with  the  antennse  attached,  and  these  are  obviously  more  club- 
shaped  than  the  known  species,  and  of  course  it  is  P.  clavatus  Mihi  ; 
the  body  falls  into  the  hands  of  a  third,  and  it  is  thick  and  short 
and  blunt,  and  easily  distinguished  from  Machaon^  so  it  becomes 
P.  truticatus  Mihi  ;  the  fore  wing  turns  up,  and  it  has  got  blue  lines 
and  spots  and  it  would  be  absurd  not  to  give  this  new  species  a 
name,  and  it  is  P.  cce^iileus  Mihi  ;  but  the  body  is  investigated  by 
an  entomologist  with  an  anatomical  bias,  and  he  makes  some  im- 
portant observations  deserving  to  be  published ;  and  the  subject 
must  have  a  name,  so  it  becomes  P.  intestinalis  Mihi  ;  and  to  ter- 
minate an  illustration  which  might  be  carried  to  any  extent,  the 
caterpillar  is  found  in  a  field  of  carrots ;  a  discovery  so  important 
must  be  published  at  once,  and  it  is  P.  carrotce  Mihi.  The  absurd- 
ity of  such  proceedings  is  apparent  from  such  an  illustration  as 
this,  but  in  fossil  botany  the  terrible  reality  has  to  be  encountered, 
and  not  only  roots,  stems,  branches,  leaves  and  fVuit  get  different 
names,  but  different  states  of  the  same  stem  receive  different 
generic  and  specific  names." 

Development  op  Vegetable  and  Animal  Life. —  Dr.  T.  C. 
Hilgard  sums  up  his  peculiar  views  on  this  subject  in  a  recent 
lecture  before  the  New  Orleans  Academy  of  Sciences.  He  recog- 
nizes no  such  classes  as  Protophyta  and  Protozoa ;  but  states  that 
"  all  the  so-called  infusoria,  all  the  protozoa^  protophyta  and  fresh 
water  algae,  so  called,  ai*e  severally  and  collectively  in  all  known 
cases,  the  immature  but  even  thus  self  multiplying  germs  of  higher 
(or  adult)  forms  of  plants  and  animals,  otherwise  well  known 
for  themselves."  Some  of  the  obser\'ations  leading  to  these  con- 
clusions have  been  already  published,  and  others  are  promised 
in  the  Proc.  A.  A.  A.  S.  for  1871.  Somewhat  similar  views  were 
published  by  Metcalf  Johnson,  in  the  Monthly  Microscopical 
Journal.  Though  not  at  present  received  by  scientific  men,  to 
any  extent,  these  theories  must  be  admitted  to  be  not  only 
ingenious,  but  suggestive  of  further  investigation. 

The  Leucooites. — Prof.  Hoppe-Seyler's  recent  investigations  of 
the  white  corpuscles  of  blood,  lymph  and  pus,  give  somewhat  novel 
and  very  interesting  results.     Their  original  identity  is  admitted. 
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but  a  manifest  and  permanent  differentiation  is  claimed  to  occur. 
By  an  ingenious  experiment,  glycogen  was  detected  in  lymph- 
cells.  Their  glycogenic  properties  are  lost  when  lymph  or  white  . 
blood-corpuscles  become  transformed  into  non-contractile  pus- 
corpuscles,  which  latter,  by  excess  of  oxygen,  may  undergo  fatty 
degeneration,  or,  by  long  immersion  in  water,  other  changes  due 
to  the  presence  of  oxygen.  There  also  seems  to  be  a  close  chem- 
ical relationship  between  pus-corpuscles  and  yeast-cells. 

ExoGENs  AND  Endogens. —  At  a  recent  meeting  of  the  Royal 
Microscopical  Society,  Prof.  T.  Dyer  expressed  himself  satisfied  of 
an  exogenous  growth  in  Leptdodendron,  notwithstanding  its  e\d- 
dently  cryptogamic  character.  He  considered  De  Candolle's  terms 
exogens  and  endogens  to  be  already  generally  abandoned  in  favor 
of  John  Ray's  previous  names  Dicotyledons  and  Monocotyledons. 
Recent  researches,  especially  those  of  Mohl,  had  proved  that 
Monocotyledons  were  really  not  endogenous,  but  acrogenous  ;  and 
some  crj'ptogams,  as  lichens  and  algae,  as  well  as  Monocotyledons, 
are  regularly  exogenous.  The  speaker  regretted  that  the  study  of 
palfleontology  was  so  much  separated  from  that  of  recent  organisms. 
He  would  like  to  see  fossil  and  recent  specimens  not  only  stud-  • 
led  by  the  same  systematists,  but  arranged  side  by  side  in  the 
museums. 

A  Conspectus  of  the  Diatomace^. — This  mature  and  very 
valuable  work  by  Prof.  H.  L.  Smith,  has  begun  to  appear  in  "  The 
Lens."  Diatomists  will  look  with  interest  for  the  succeeding 
numbers. 

Photo-micrographs  Popularized. — It  is  to  be  hoped  that  mi- 
croscopists,  and  others  interested  in  scientific  progress,  will 
notice  and  appreciate  the  effort  now  being  made,  by  Mr.  C.  Meinerth 
of  Newburyport,  Mass.,  to  supply  "in  a  cheap  and  convenient 
form "  really  good  photographic  representations  of  microscopic 
objects.  Judging  from  the  work  already  done,  Mr.  Meinerth's 
enterprise  will  prove  both  entertaining  and  instructive  to  the 
cultivated  public. 

NOTES. 

San  Francisco  Meeting  of  the  American  Association  for  the 
Advancement  of  Science.  In  our  last  number  we  announced  that 
the  committee  having  the  matter  in  charge  had  decided  that  the 
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next  meeting  of  the  Association  would  be  held  in  San  Francisco. 
The  onl}-  additional  information  we  have  received,  up  to  the  time 
of  going  to  press,  is  in  relation  to  the  price  of  tickets  from  Omaha, 
as  follows ;  Members  of  the  Association  will  be  furnished  with  a 
ticket  fiom  Omaha  to  San  Francisco  and  return  to  Omaha  for 
$63.50  for  the  round  trip,  and  there  is  every  probability  that  ar- 
rangements will  be  perfected  by  which  members  will  be  passed  at 
half  fare  from  various  points  East  to  Omaha.  The  committee  will 
undoubtedly  issue  their  circular  to  members  very  soon,  and  we 
trust  that  there  will  be  a  large  attendance,  as  the  meeting  will  be  a 
most  important  one  in  many  ways,  while  the  great  concessions  on 
the  part  of  the  Railroads  should  induce  eastern  members  to  take 
advantage  of  the  opportunity  to  visit  the,  in  many  points,  most 
interesting  state  in  our  country. 

The  latest  news  we  have  of  the  Hasler  and  her  corps  of  scien- 
tists, is  from  Montevideo,  Feb.  24th,  at  which  date,  Mr.  J.  H. 
Blake  wrote  to  us,  giving  a  general  account  of  the  expedition  to 
that  time,  but  as  his  remarks  are  about  the  same  as  those  alread}' 
published  in  the  newspapers  we  omit  the  details.  Quite  extensive 
collections  have  been  made  and  several  lots  already  forwarded  to 
Cambridge  from  the  various  stopping  places  which,  up  to  date  of 
the  letter,  were  St.  Thomas  (Jan.  15),  Santa  Cruz,  Barbadoes, 
Pemambuco,  Rio  de  Janeiro,  and  Montevideo  (Feb.  24).  The 
most  successful  dredgings  were  made  off  the  western  side  of  Bar- 
badoes, in  ninetj'  fathoms. 

OnrruARY.  Prof.  Thos.  Russell  Crosby,  M.  D.  Extract  from 
the  Minutes  of  the  Dartmouth  Scientific  Association, 

Whereas^  it  has  pleased  our  Heavenly  Father,  in  his  wise  Provi- 
dence, to  remove  unexpectedly  from  among  us,  by  the  hand  of 
death,  the  first  President  of  this  organization,  our  beloved  associ- 
ate. Prof.  Thos.  Russell  Crosby,  M.  D. 

Resolved^  that  in  the  death  of  Prof.  Crosby,  this  Association  has 
lost  one  who,  by  the  extent  of  his  learning  and  the  excellence  of 
his  character,  has  been  a  most  valuable  and  highly  esteemed  mem- 
ber ;  that  to  the  Association  as  a  body,  and  to  the  individuals  as 
members,  the  loss  is  that  of  a  friend  and  brother,  and  is  most 
deeply  felt ;  and  that  we  tender  the  family  and  friends  of  the  de- 
ceased our  most  heartfelt  sympathy  in  their  affliction. 

Resolved^  that  a  copy  of  these  resolutions  be  fViniished  the  fam- 
ily and  friends,  and,  moreover,  be  sent  for  publication  to  the 
Naturalist,  and  several  other  journals. 
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p.  L..  Boston,  Mass.  — It  is  not  uncommon  for  tho  Mu»krat  to  travel  some  distance 
from  the  water,  and  even  to  enter  sheds  and  outbuildings  in  search  of  food,  especially 
during  mild  weather  in  winter.— J.  A.  A. 

J.  O.,  Poughkeepsie.— The  dried  puparinm  von  send  fW)m  Ft.  Gibson,  Is  very  much 
like  that  of  Aferodon  hardus  Say,  figured  in  •'  Packard's  Guide  to  Study  of  Insects,"  p. 
809,lig.319,a.  — F.W.  P. 

A  number  of  letters  and  notes  relating  to  Entomological  matte-  s  will  have  to  remain 
unanswered  until  Dr.  Pacluird's  return  ft-om  Europe  in  July.— F.  W.  P. 
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STUDENTS'  MICROSCOPES.* 

BY   R.   H.   WARD,    M.    D. 


Those  who  use  the  microscope  as  an  elegant  and  costly  luxury 
will,  of  course,  be  guided  in  so  doing  by  their  general  ideas  of 
taste,  economy,  etc. ;  the  few  who  use  the  instrument  as  medical 
experts,  or  original  investigators  in  science,  will,  at  the  same  time, 
by  years  of  practice,  grow  into  the  use  and  the  possession  of  an 
instrument  suited  to  their  wants  ;  but  a  larger  class  are  those  who 
use  the  instrument  as  an  incidental  though  frequent  aid  in  their 
daily  work  in  various  sciences  or  professions,  who  reasonably  de- 
sire the  simplest  instruments  consistent  with  real  usefulness,  and 
who,  however  eminent  in  other  specialties,  are  often  unfamiliar 
with  the  styles  and  prices  of  the  various  makers,  and  at  a  loss  to 
know  what  available  resources  would  best  supplj^  their  wants. 
The  following  tables  are  designed  to  be  of  use  to  buyers  of  micro- 
scopes, of  the  latter  class,  and  to  persons  who  desire  information 
in  a  concise  and  convenient  form,  in  regard  to  the  progress  thus 
far  made  in  this  department  of  microscopy.  While  the  styles  and 
prices  will  be  subject  to  endless  variation,  the  statements  made 
will  be  sufficiently  accurate  to  form  a  basis  for  selection  and  cor- 
respondence for  a  considerable  time. 

For  the  convenience  of  persons  who  desire  to  compare  our 
styles  with  those  of  European  makers,  the  table  of  American  Stu- 
dents' Microscopes  has  been  rearranged  so  as  to  correspond  in  form 
with  Dr.  J.  F.  Payne's  recently  published  table  of  European  instru- 

♦Frora  a  paper  on  Medical  Microscopes,  read  at  the  Medical  Society  of  the  State  of 
New  York,  Feb.  7, 1872. 

Entered  accordlnfr  to  tlie  Act  of  ('ongress.  In  the  yenr  1872,  by  the  Peabodt  Academy  OF 
SCLENCB,  in  the  Offlcb  oC  the  Librarian  of  Congress,  at  Washington. 
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ments.*  Only  standard  and  available  styles  are  given,  by  reliable 
American  makers,  and  no  such  makers  have  been  intentionally 
omitted.  The  selection  of  instruments  and  apparatus  of  the  dif- 
ferent makers  is  entirely  the  responsibility  of  the  writer,  and  not 
of  the  makers.  He  has  selected  such  sets,  at  the  makers*  prices, 
as  he  has  been  accustomed  to  recommend  to  students  and  others 
for  the  general  purposes  of  students*  microscopes. 

The  table  of  Objectives  is  designed  to  be  complete  in  regard  to 
American  lenses,  and  to  present  for  comparison,  and  for  the  con- 
venience of  those  who  desire  a  variety  of  lenses  by  different 
makers,  such  European  items  as  could  be  obtained  at  the  time  of 
writing.  It  is  believed  that  the  table  will  be  interesting  to  others 
than  buyers,  as  showing  the  prevailing  powers,  prices,  angular 
apertures  etc.,  in  different  parts  of  the  world.  Notwithstanding  the 
general  impression  that  the  prices  of  American  objectives  are  un- 
reasonably high,  it  will  be  seen  that  they  compare  favorably  with 
those  of  the  most  celebrated  English  makers.  Most  opticians 
prepare  very  cheaply  mounted  objectives  of  small  angle,  and 
usually  second  quality,  which  answer  a  good  purpose  where  econ- 
omy is  imperative  and  difficult  work  is  not  required.  Such  lenses 
are  not  usually  priced  and  sold  separately  by  the  American  ma- 
kers, and  are  therefore  not  included  in  their  columns  in  the  table  of 
objectives.!  They  can  be  obtained,  however,  at  prices  proportioned 
to  their  angles  and  quality.  The  prices  and  angular  apertures 
given  in  the  table  are  generally,  though  not  in  every  case,  official  and 
up  to  date  ;  but  a  reasonable  allowance  must  be  made  for  practical 
variation  from  the  standard  angles  and  powers.  There  is  understood 
to  be  a  screw-collar  adjustment  for  all  objectives  of  over  50°  angu- 
lar aperture,  unless  otherwise  stated,  though,  from  want  of  suf- 
ficiently distinct  description  by  their  makers,  this  rule  cannot  be 
applied  to  some  of  the  English  lenses  of  medium  power  and  small 
angle.  To  persons  without  great  experience  in  microscopy,  the 
best  "  test  **  of  an  objective  is  the  respectability  of  its  maker. 

The  Binocular  Microscope,  though  not  especially  applicable  to 
medical  microscopy,  is  of  such  general  usefulness  that  it  should 
be  preferred  in  all  cases  where  its  price  is  not  a  positive  objection. 
Binoculars  are  furnished,  when  ordered,  even  by  those  makers 
who  do  not  manufacture  them. 

♦Quart.  Jour.  Mic.  Sci.,  Jan.  1872. 

fThis  remark  wonld  also  apply  to  a  f^w  of  the  English  opticians. 
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SYNOPSIS  OF  STUDENTS'  MICROSCOPES. 

MODEL. 

Mast  have  joint  to  iDcline  at  varioas  angles  ftom  horizontal  to  perpen- 
dicalar. 

Curved  Bar.  —  "  Jackson  *'  (but  not  prolonged  beneath  stage) ;  stead- 
iest form  for  equal  weights. 

Transverse  Bar,  —  Most  conyenlent  in  some  respects. 

WKIGHT. 

Four  to  ten  pounds.  —  A  question  of  conyenience  vs  firmness. 

HEIGHT.    (12  to  16  Inches.) 

Tall,  —  Much  room  below  stage.  Standard  length  of  tube  gives  usual 
powers.    Looks  well,  and  Is  most  convenient  when  inclined. 

Short,  —  Easiest  for  vertical  use.  Short  tube  works  lenses  at  too  low 
power.    Should  be  lengthened  by  draw-tube  when  inclined. 

DIAMETER  OP  TUBE.      (1    tO   1  3-8  in.) 

Small,  — Jjooka  best  and  is  steadiest  on  small  Instruments. 
Large.  —  Gives  wider  field  with  low  power  oculars. 

MATERIAL.  ^ 

All  Brass,  —  Looks  best. 

Iron  Base,  —  Saves  expense.    Wears  well  unless  broken  by  fklling. 

COARSE  ADJUSTMENT. 

Back  and  Pinion,  —  Easiest ;   preferable  but  costly. 
Friction  Pinion,  —  Said  to  be  very  delicate. 
Chain  Movement,  —  Fine  motion.    Easily  repaired  if  necessary. 
Sliding  Tube,  by  hand.  —  Saves  expense.    Most  delicate,  but  awkward. 
Wants  expert  hands,  and  often  two  of  them. 

FINE  ADJUSTMENT.       ESSeutlal. 

Screw  and  lever  moving  nose-piece,  — Best.     Costly. 

Screw  and  lever  moving  compound  body.  —  Good  for  moderate  powers. 

Screw  moving  compound  body.  —  Less  delicate. 

Screw  against  shoulder,  moving  nose-piece.  —  Less  delicate. 

Screw  on  nose-piece.  —  Little  used. 

Screw  moving  stage.  —  Cheapest  In  use  in  this  country.  Bad  in  theory 
and  history;  but  quite  satisfactory  In  use,  as  made  at  present. 

Bar  moving  pinion  of  rack.  —  Not  In  this  country.  Good  for  low  powers. 
May  be  added  to  instruments  having  no  other  fine  adjustment. 

STAGE. 

Mechanical.  — Not  required. 
Lever.  —  Plausible,  but  not  successftiL 
Jfa^ne^.  —  Plausible,  but  not  successfbl.    (Insecure.) 
Hand  movement.    (In  two  rectangular  directions.)  —  Best  substitute  for 
mechanical,  for  high  powers,  and  with  Maltwood  Finder. 
Glass,  concentric.  —  Best  for  Binocular. 
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Glass,  sliding  by  hand.  —  Cannot  be  too  highly  commended  for  ordi- 
nary medical  nse. 

5ras«.— Sliding  by  hand  (cloth-lined,  or  otherwise).  A  good  and  cheap 
substitute. 

Plain.  —  Saves  expense.  Should  have  removable  spring  clips.  Could 
have  glass  or  brass  sUdlng-stage  added. 

MIRROR. 

Must  have  lateral,  vertical  and  two  rotary  movements. 

Lateral  movement  by  cranked  arm :  not  common  in  students'  micro- 
scopes. Lateral  movement  by  mirror  swinging  partly  around  the  bar 
which  carries  It.  Lateral  movement  by  hinge  joint  at  top  of  bar  which 
carries  mirror :  obliquity  entirely  Independent  of  distance  of  mirror  from 
object. 

Concave.  —  Indispensable.    Should  be  nearly  two  Inches  wide. 

Plane.  —  Very  desirable  and  costs  little.    May  be  smaller. 

DIAPHRAGM. 

Fitting  should  be  removable,  for  oblique  light. 

Disc  with  apertures. —  Essential.  Should  be  closed  between  diaphragm 
and  stage  to  prevent  accidental  oblique  light. 

**  Graduating**  or  "  /m."— Incomparably  best,  but  unnecessarily  expen- 
sive. 

OCULARS  (eye-pieces). 

Negative  (Huyghens*)  always  meant,  unless  otherwise  stated.  Quality 
(and  performance)  varies  greatly,  though  seldom  suspected. 

JSro-inch.  —  (The  A  or  No.  1  of  most  makers.)  X*  5.  Best  for  general 
nse.    Should  always  be  negative. 

One-inch,  —  (Often  named  B  or  C,  or  No.  2  or  3.)  X  10.  Use  for  Mi- 
crometry, occasionally  for  observations,  and  generally  as  achromatic  con- 
denser. If  willing  to  add  $5.00  or  $10.00,  substitute  Kellner*s  orthoscopic, 
by  European  or  American  makers  (superb  field),  or  ToUes*  orthoscopic, 
by  Boston  Optical  Works  (field  narrower,  but  peculiarly  clear). 

OBJECTIVES.     (If  extravagant  anywhere,  put  It  here.) 

All  above  50°  angular  aperture,  should  have  adjustment  for  cover  glass. 

All  above  about  75°  must  have  the  same. 

Screw  collar.  —  Best. 

Screw  movement  of  outer  tube.— Good  for  cheap  lenses  of  small  angles. 

Sliding  movement  of  outer  tube,  with  oblique  slot.— Good  for  cheap 
lenses  of  small  angles. 

One-inch.  —  X  10  (with  lowest  ocular,  X  about  50).  Should  be  about 
25°  angular  aperture. 

One-fourth  or  one-fifth  inch.  —X  40  or  50  (with  low  ocular,  X  about  200 
or  250).    May  be  TS'^  to  85°. 

One-sixth  to  one-eighth  inch.  —  X  60  to  80.  (With  low  ocular,  X  about 
300  to  400.)  Should  be  120°  to  140°.  Best  added  after  a  few  years*  expe- 
rience with  the  others. 

*  Magnifies,  diameters. 
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MAGNIFYING  POWERS. 

Quality  more  than  quantity. 

Theoretical.  —  One  Inch  X  10.    Oculars  and  objectives  as  above,  X  50, 
100,  200,  400,  800. 
Practical,  —  Should  approximate  to  this. 

ACCESSORIES. 

Essential^  and  should  be  ftirnlshed  free. 
A  few  glass  slides  and  covers;  stage-plates  with  ledge ;  pipettes  ;  pliers ;  and 
needles  mounted  in  handles. 

Desirable,  for  medical  and  general  use. 
Compressoriumj  or  animalcule  cage. 
Curved  scissors  (sideways). 
Camera  lucida,  for  drawing  and  micrometry.* 
Stage  micrometer. 
Graduated  Draw-tube. 

Cglindrical  fitting y  below  stage,  to  use  ocular  for  achromatic  condenser. 
Beagents.    (In  twelve  one  or  two  ounce  vials.) 
Turn  table,  and  mounting  materials. 

Desirable,  more  for  general  than  medical  use. 

Condensing  lens,  on  separate  stand,  for  opaque  objects,  and  for  parallel 
light,  etc. ;  or  condensing  lens  to  limb  or  stage  of  instrument,  for  opaque 
objects ;  or  mirror  on  curved  arm,  to  swing  above  stage,  for  opaque  ob- 
jects ;  or  mirror  removable  to  stage  or  separate  stand  for  opaque  objects. 

Spotted  lens,  or  glass  paraboloid,  for  translucent  objects. 

Stage  forceps. 

Maltwood  finder. 

PRICE. 

Including  walnut  or  mahogany  case,  $50  to  $100.    Varies  with  quantity 
and  quality  of  work  and  reputation  of  maker. 
Less,  at  present,  unsatisfactory. 
More,  unnecessary. 
About  double,  by  substituting  binocular  stand. 

*  For  occasional  measurementa  tlie  camera  is  entirely  satisfactory.  Where  large  numbers 
of  measurements  are  to  be  made,  this  method  is  not  sufSciently  rapid  and  convenient.  Dr. 
White's  micrometer,  a  semicircle  of  thin  glass,  graduated  at  the  straight  edge,  and  lying  upon 
the  diaphragm  in  focus  of  the  eye  lens.  Is  most  used  by  the  writer  for  this  purpose.  With  low . 
powers  the  object  is  easily  brought  up  obliquely  to  the  required  position;  for  high  powers  the 
Jackson  ac^ustlng  screw  must  be  used,  unless  the  stand  have  a  mechanical  stage.  The  simplest 
ocular  micrometer,  and  best  for  general  students^  use,  is  a  circular  disc  cut,  to  fit,  nrom  the 
centre  of  a  rather  thin  stage-micrometer  graduated  to  hundredths  or  to  two-hundredths  of  an 
inch,  and  lying,  only  when  used,  upon  the  diaphragm  In  the  ocular  like  Dr.  Whitens  form. 
This  rather  thick  circle  is  more  durable,  more  easily  obtained  and  handled,  and  capable  of 
giving  unexpectedly  good  results.    It  should  cost  92  or  $!l. 
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Name  and  address 
of  maker. 


Boston  Optical  Works.* 
Chas.  Stodder,  Agent, 
66  Milk  St.,  Boston. 


Boston  Optical  Works.* 
Chas.  Stodder,  Agent, 
66  Milk  St.,  Boston. 


J.  Gninow.  410  Fourth 
Av.,  N.  Y. 


J.  Gmnow,  410  Fourth 
Av.,  N.  Y. 


T.  H.  McAllister, 49  Nas- 
sau St.,  N.  Y. 


T.  H.  McAllister,  49  Nas- 
sau  St.,  N.  Y. 


Wm.  Y.  McAUister,  728 
Chestnut  St.,  Philad. 


Wm.  Y.  McAllister,  728 
Chestnut  St.,  Philad. 


Miller  Bros.,  1223  Broad- 
way, N.  Y. 


Name  of  in- 
strument. 


Tolles* 

Students' 

Microscope. 


ToUes* 

Students' 

Microscope. 


Students' 

Microscope 

(horse-Bhoe 

base). 

Students* 

Microscope 

(horse-Hhoe 

base). 

Students' 
Microscope. 


Professional 
Microscope. 


(No.  5374.) 


(No.  5374.) 


Students' 
Microscope. 


Miller  Bros.,  1223  Broad-  Educational 
way,  N.  Y.  Microscope. 


Model. 

III 

h 

Mi 

Jackson,  t 

15J 

6 

.96 

Jackson.f 

Ui 

6 

.96 

Transverse 
bar. 

12 

5 

U 

Transverse 
bar. 

12 

5 

U 

Transverse 
bar. 

12 

H 

1 

Transverse 
bar. 

15 

7 

lA 

Transverse 
bar. 

13 

^ 

ItV 

Transverse 
bar. 

13 

n 

iiV 

Jackson. 

16 

5 

li 

Transverse 
bar. 

15 

4 

lA 

Material  (brass   cmmt^  *i- 
exccptaa  i^^ 

sUted).  -'" 


Iron  base  and 
arm. 


with    & 
spriBg. 


Iron  base  and 
arm,  $10.00 
extra  for  all 
brass. 


Brass. 


Brass. 


Iron  base. 


Iron  base. 


Iron  base. 


Iron  base. 


Iron  ba^e  and 
arm. 


Brass. 


Rack    w. 


siidxBgfey 


Sliding  tsk 


CfaaiB 


ChalB 


Sliding  tab 


Sliding! 


Sliding  tokt 


Back    asL 
pinioa. 


*  R.  B.  Tolles,  superintendent. 

t  Arm  expands  to  fill  whole  space  between  uprights,  and  gives,  with  conical  steel  pin,  a  ttr 
simple  Trunnion  Joint. 
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Fht  ad- 
josimetit. 


Screw  Co 


Scnw  with 
lerer  to 
n  o  e  e 
piece 


Stage. 


screw  to 
compoDud 

body. 


Plain,  with 

rill 
ps. 


»  p  r  i  u  g 
;  1  i 


Plain,  with 
fitting  for 
accesao 
ries. 


Plain,  with 
luring 
jflpst. 


Screw  to  Plain,  with 


com  po  and 
bodj. 


Screw  to 


spring 
ci  ipB|. 


Plain,  with 
spring 
r  1  i  p  8 . 


Screw  with  GlasB.  slid 
lerer  to  i  u  g  b  y 
cose-;    hand. 


piece 

Screw  with 
lever  to 
compound 

body. 

Berewwith 
lerer  to 
c<3in  pound 
bodj, 


krew  to 
itace. 


I 


Mirror. 


Concaye,  1]  in., 
with  side 
movement. 


Plane  and  con 
cave,  12  in., 
with  side 
movement. 


Plane  and  con- 
cave, II  in., 
with  hinge 
movement. 

Plane  and  con 
cave,  II  in., 
with  ninge 
movement. 

Plane  and  con- 
cave,  with 
hinge  move- 
ment. 

Plane  and  con< 
cave,  with 
hinge  move- 
ment. 


lilacs,  slid-; Concave,  with 
i  n  g  b  yi  hinge  move- 
hand,  ment. 


Glass,  slid- 
ing  by 
hand. 


Plain,  with 
spring 
clips. 


new  with  Plain,  with 
lerer  to      spring 
note-'     cii 
piece,  j 

I 


ips. 


Concave,  with 
hinge  move- 
ment. 


Concave,  with 
hinge  move- 
ment. 


Concave,  1|  In., 
with  side 
movement. 


9 


H 


in. 


1^  in. 


Two. 


Two. 


AftB 


Two. 


Two. 


A&B 


AftB 


•a 


in. 


1  in.  &  I 

in. 


fin.  25 

and 
I  in.  90° 

§  m.  25° 

and 
i  in.  90° 

1  in.  A  ^ 

in. 
(French.) 

1  In.,  j 
in.  &  I 
in. 

One  set 
of  Fr., 
divid- 
ing. 

32°,  & 

i     in. 

120°, 

(Zent< 
mayer.) 


Iln.l6° 

and 
i  in.  75° 

lin.l6° 

and 
I  in.  75° 


-t 


75  to 
300. 

75  to 
450 


70  to 
500. 

70  to 
500 

50  to 
400. 

50  to 
600. 

50  to 
350. 

50  to 
430 


37  to 
310 

37  to 
310 


Accessory 
apparatus. 


Mirror  to  sep- 
arate stand 
for  opaque 
illumination 


Mirror  to  sep- 
arate stand 
f o  r  opaque 
ill.,  draw- 
tube  &  cam- 
era lucida. 


None. 


Camera  lucida. 
^tage  microm- 
eter A  com- 
pressorium. 

Draw' tube  and 
stage  forceps. 


Draw  tube  and 
stage  forceps 


Co  n  d  e  n  s  i  ug 
lens  on  stand. 


Co  n  d  e  n  8  i  ng 
lens  on  stand, 
camera  lucida 
dtage  micro- 
meter, &  ani 
malcule  cage. 


Mirror  to  stage 
for  opaque  ill. 


U  S 

&4 


50. 


100 


85. 


100. 


50. 


100. 


50. 


80.,  extra 
for  binoc- 
ular eye- 
piece. 

80.,  extra 
for  binoc- 
ular eye- 
piece. 


None.S 


100. 


60. 


stage  plates  &  80. 
con  d  e  n  s  i  ng 
lens  on  stand. 


None.§ 


None,    at 
present. 


None,   at 
present. 


None. 


None. 


100. 


100. 


X  IMaphragm,  sank  into  npper  snrAice  of  stage,  so  as  to  be  close  to  the  object  slide. 
Makes  optical  parts,  to  work  with  Zentmayer's  bkiocular  hospital-stand. 
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Table  of  Americtn  Micro«50p« 


Name  and  address 
of  maker. 


B.  Pike's  Son,  618  Broad 
T^ay,  N.  Y. 


B.Pike'8  Son,  618  Broad 
way,  N.  Y. 


Jas.  W.  Queen  &  Co.,  924 
Chestnut  St.,  Phil.,  and 
635  Broadway,  N.  Y 


Jas.  TV.  Queen  A  Co.,  924 
CheFtnut  St.,  Phil.,  and 
535  Broadway,  N.  Y. 


Chas.  A.  Spencer  ft  Sons, 
Cana6tota,N.  Y. 


Chas.  A.  Spencer  &  Sons, 
Canaetota,  N.  Y. 


Chas.  A.  Spencer  A  Sons. 
Canastota,  N.  Y. 


Wm.  Wale8,ir  Fort  Lee, 
N.  J. 


J.  Zentmayer,  147  South 
4thSt.,Philudelphia. 


J.  Zentmayer,  147  SouUi 
4th  St.,  Philadelphia. 


Name  of  In- 
strument. 


Students' 
Microscope. 


Physicians' 
Microscope. 


Students'll 
Microscope. 
(No.  1«C5). 


Students'll 
Microscope. 
(No.  10G5). 


Students' 
Microscope. 


Students' 
Microscope. 


Standard 
Microscope. 


Students' 
Microscope 
(Roundbase.) 


Students' 
Microscope. 
(Uoundbase.) 


Model. 


'J  — JS    o"^ 


Jackson. 


Jackson. 


Jackson. 


Jackson. 


Jackson. 


Jackson. 


Jackson. 


Jackson. 


Jackson. 


ir^ 


15 


15 


14 


U 


15 


15 


17 


15 


15 


a  o  . 
1-2  "5^ 


11 


IS 


13 


(scant). 


If 

(scant). 


Material  (braes 

except  as 

stated). 


Iron  base  and 
arm. 


Iron  base. 


Iron  base  and 
arm. 


Iron  base  and 
arm. 


Coarse  ad- 
justment. 
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HIBERNATION   OF    THE  JUMPING  MOUSE. 

BY  PROF.  SANBORN  TENNEY. 

On  the  18th  of  January  of  the  present  year  (  1872),  I  went 
with  Dr.  A.  Patton  of  Vineennes,  Indiana,  to  visit  a  mound  situa- 
ted about  a  mile  or  a  mile  and  a  half  in  an  easterly  direction  from 
Vineennes.  While  digging  in  the  mound  in  search  of  relics  that 
might  throw  light  upon  its  origin  and  history,  we  came  to  a  nest 
about  two  feet  below  the  surface  of  the  ground,  carefully  made  of 
bits  of  grass,  and  in  this  nest  was  a  Jumping  Mouse  {Jaculus  Ilud- 
sonius  Baird)  apparently  dead.  It  was  coiled  up  as  tightly  as  it 
could  be,  the  nose  being  placed  upon  the  belly,  and  the  long  tail 
coiled  around  the  ball-like  form  which  the  animal  had  assumed.  I 
took  the  little  mouse  into  my  hand.    It  exhibited  no  motion  or  sign 

of  life.     Its  eyes  and  mouth  were 

Fig.  101. 

shut  tight,  and  its  little  fore  feet 
or  hands  were  shut  and  placed 
close  together.  Everything  indica- 
ted that  the  mouse  was  perfectly 
dead,  excepting  the  fact  that  it 
was  not  as  rigid  as  perhaps  a  dead 
.    ,.       ,,.„.,  mouse  would  be  in  the  winter.     I 

Jumplni^Mousc  (Jacultu  Iludtonius  Baird.) 

tied  the  mouse  and  nest  in  my 
handkerchief  and  caried  them  to  Vineennes.  Arriving  at  Dr. 
Patton's  office  I  untied  my  treasures,  and  took  out  the  mouse  and 
held  it  for  some  time  in  my  hand ;  it  still  exhibited  no  sign  of 
life  ;  but  at  length  I  thought  I  saw  a  very  slight  movement  in  one 
of  the  hind  legs.  Presently  there  was  a  very  slight  moveipent 
of  the  head,  yet  so  feeble  that  one  could  hardly  be  sure  it  was  real. 
Then  there  came  to  be  some  evidence  of  breathing,  and  a  slight 
pressure  of  my  fingers  upon  the  tail  near  the  body  was  followed 
by  an  immediate  but  feeble  movement  of  one  of  the  hind  legs. 
At  length  there  was  unmistakable  evidence  that  the  animal  was 
breathing,  but  the  breathing  was  a  labored  action,  and  seemingly 
performed  with  great  difficulty.  As  the  mouse  became  warmer  the 
signs  of  life  became  more  and  more  marked  ;  and  in  the  course  of 
the  same  afternoon  on  which  I  brought  it  into  the  warm  room  it 
(880) 
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became  perfectly  active,  and  was  as  ready  to  jump  about  as  any 
other  member  of  its  species. 

I  put  this  mouse  into  a  little  tin  box  with  holes  in  the  cover, 
and  took  him  with  me  in  my  journeyings,  taking  care  to  put 
in  the  box  a  portion  of  an  ear  of  corn  and  pieces  of  paper.  It 
ate  the  corn  by  gnawing  from  the  outside  of  the  kernel,  and 
it  gnawed  the  paper  into  bits  with  which  it  made  a  nest.  On  the 
fourth  day  after  its  capture  I  gave  it  water  which  it  seemed  to 
relish.  On  the  23d  of  January  I  took  it  with  me  to  Elgin,  Illinois, 
nearly  three  hundred  miles  farther  north  than  the  region  where  I 
found  the  specimen.  The  weather  was  intensely  cold.  Taking 
the  mouse  from  the  box,  I  placed  it  on  a  newspaper  on  a  table, 
and  covered  it  with  a  large  glass  bell,  lifting  the  edge  of  the  glass 
so  as  to  admit  a  supply  of  air.  Under  this  glass  was  placed  a 
good  supply  of  waste  cotton.  Soon  after  it  was  fairly  established 
in  its  new  and  more  commodious  quarters,  it  began  to  clean  every 
part  of  its  body  in  the  most  thorough  manner,  washing  itself  very 
much  in  the  same  manner  as  a  cat  washes.  On  coming  to  the 
tail  it  passed  that  long  member,  for  its  whole  length,  through  the 
mouth  from  side  to  side,  beginning  near  the  body  and  ending  at 
the  tip.  At  night  as  soon  as  the  lights  were  put  out  the  mouse 
began  gnawing  the  paper,  and  during  the  night  it  gnawed  all  the 
newspaper  it  could  reach,  and  made  the  fragments  and  the  cotton 
into  a  large  nest  perhaps  five  or  six  inches  in  diameter,  and  estab- 
lished itself  in  the  centre.  Here  it  spent  the  succeeding  day. 
The  next  night  it  was  supplied  with  more  paper,  and  it  gnawed  all 
it  could  reach,  and  thus  spent  a  large  part  of  the  night  in  work. 
I  could  hear  the  work  going  on  when  I  was  awake.  In  the  morn- 
ing it  appeared  to  be  reposing  on  the  top  of  its  nest ;  but  after 
watching  it  for  some  time,  and  seeing  no  motion,  I  lifted  up  the 
glass  and  took  the  mouse  in  my  hand.  It  showed  no  signs  of  life. 
I  now  felt  that  perhaps  my  pet  was  indeed  really  dead ;  but  on 
remembering  what  I  had  previously  seen,  I  resolved  to  try  to  restore 
it  again  to  activity.  By  holding  it  in  my  hand  and  thus  warming 
it,  the  mouse  soon  began  to  show  signs  of  life,  and  although  it  was 
nearly  the  whole  day  in  coming  back  to  activity,  at  last  it  was  as 
lively  as  ever,  and  afterward,  on  being  set  free  in  the  room,  it 
moved  about  so  swiftly  by  means  of  its  long  leaps,  that  it  required 
two  of  us  a  long  time  to  capture  it  uninjured. 

On  the  evening  of  Febmary  6th  I  reached  my  home  in  WiUiams- 
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town,  and  on  my  arrival  the  mouse  was  in  good  condition.  But 
the  next  morning  it  was  again  apparently  dead ;  in  the  course  of 
the  day,  however,  being  placed  where  it  was  warm,  it  gradually 
came  back  again  to  activity  as  before. 

This  mouse,  then,  when  dug  from  the  mound  was  in  a  state  of 
the  most  profound  lethargy,  —  if  torpidity  be  too  strong  a  term, — 
and  it  is  safe  to  infer  that  it  would  have  so  remained  till  spring, 
had  it  not  been  removed  into  a  warmer  temperature ;  and  this 
lethargy  or  torpidity  was  as  intense,  so  far  at  least  as  regards 
external  appearances,  as  that  seen  in  other  animals,  not  except- 
ing reptiles  and  batrachians. 

I  may  add  that  the  observations  above  detailed  show  that  this 
mouse  is  capable  of  passing  into  the  deepest  lethargic  state  in  a 
single  night,  and  of  returning,  when  warmed,  to  activity  again  on 
the  succeeding  day. 

The  Jumping  Mouse  is  very  quiet  in  the  daytime,  but  very 
active  at  night.  When  disturbed  in  its  nest  it  vigorously  repels 
the  attack  by  striking  with  its  fore  feet  with  the  greatest  rapidity. 
It  apparently  does  not  seek  to  bite  me. 

Since  the  above  was  written  the  mouse  has  repeated  the  exhibi- 
tions detailed  above,  and  at  least  once  since  the  beginning  of 
April.  A  colder  night  than  usual  seems  to  furnish  the  occasion 
for  it  to  go  into  a  state  of  the  most  profound  lethargy. 


THE   WHITE  COFFEE-LEAF  MINER. 

BY   B.    FICKMAN   MANN.* 

The  observations  upon  which  I  base  the  following  history  of 
that  insect  (Cemiostoma  coffeellum)  which  is  the  greatest  enemy 
to  the  coffee-culture  of  Brazil,  were  made  in  the  autumn  and  win- 
ter of  the  year  1871,  at  the  fazendas  of  Sao  Sebastiao  and  Secre- 
tario,  in  the  township  of  Vassouras,  Province  of  Rio  de  Janeiro, 
Brazil. 

At  Sao  Sebastiao,  to  whose  owner,  my  esteemed  friend  Snr. 
Lindorf  Moreira  de   Vasconcellos,  I  return  my  most  heartfelt 

*  A  Report  as  Entomologist  to  the  Government  of  Brazil. 
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thanks  for  his  unbounded  hospitality  and  kindness,  my  observa- 
tions extended  through  the  greater  part  of  the  month  of  March. 

At  Secretario  I  continued  my  observations  until  the  latter  part 
of  June,  aided  by  the  sympathy  and  cooperation  of  the  proprietor, 
Dr.  Christovao  CoiTea  e  Castro,  one  of  the  most  enlightened  and 
progressive  men  whom  I  had  the  pleasure  of  knowing  in  Brazil. 

The  acknowledgment  of  my  deep  gratitude  is  due  also  to  Col. 
Antonio  Correa  e  Castro  for  his  tender  care  of  me  during  a  month 
when  I  was  prostrated  by  severe  sickness. 

I  have  arranged  my  account  of  the  insect  under  headings,  for 
greater  convenience  to  the  future  investigator,  and  have  added  an 
explanation  of  the  less  familiar  words  used,  for  the  benefit  of  those 
who  are  not  acquainted  with  the  science  of  entomology. 

Food-plant,  and  Indications  of  the  presence  of  the  Insect, — The 
caterpillar  (larva)  lives  in  the  leaves  of  the  coffee-tree  (Coffea 
Arabica),  where  the  injury  done  by  it  is  shown  by  the  presence 
of  rust-colored  blotches  on  the  upper  surface  of  the  leaf.  These 
blotches  are  sometimes  almost  black  in  the  centre. 

After  the  larva  has  stopped  feeding,  and  changed  to  a  chrjsalis 
(pupa),  the  slender,  white  chrysalis-case  (cocoon)  covered  with 
its  silken  web  may  easily  be  found  in  a  fold  of  the  leaf. 

The  moths  (imagos)  whose  beautifully  ornamented,  silvery  wings 
hardly  cover  the  breadth  of  the  little  finger  nail,  rest  upon  the  leaves 
and  branches  of  the  tree  when  quiet,  but  are  easily  disturbed. 
Then  they  fly  actively  with  a  jerking  flight. 

Scientific  Name, — The  name  of  the  genus  (Cemiostoma)  is 
derived  from  the  Greek  words  hr^fio^,  meaning  mnzzlCj  and  (rro/ia^ 
meaning  mouth,  so  that  it  may  be  translated  muzzle-mouth.  This 
name  was  given  by  Zeller,  in  the  year  1848  (in  the  "Linnsea 
Entomologica,"  vol.  iii,  p.  273),  because  the  hairs  on  the  side  of 
the  face  are  so  long  as  to  cover  up  the  mouth.  It  should  be  ac- 
cented on  the  antepenultimate  syllable.  Since  it  is  neuter  in 
gender,  because  <rro/ia  is  neuter,  the  specific  name  must  be  neuter 
also.  The  specific  name  is  taken  from  the  scientific  name  of  the 
food-plant,  with  a  termination  indicating  the  small  size  of  the 
insect. 

Synonyme, —  The  insect  was  called  Elachista  coffeella  by  Guerin- 
Meneville  in  his  memoir  (to  which  I  shall  often  refer  hereafter), 
because  at  the  time  when  he  described  it,  the  genus  Cemiostoma 
had  not  been  established,  and  the  genus  Elachista  was  still  consid- 
ered of  such  extent  as  to  include  this  species. 
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It  was  referred  to  under  the  same  name  by  Nietner  in  his 
pamphlet  on  the  enemies  of  the  coffee-tree  in  Ceylon. 

Vernacular'  names,  —  Guerin-Meneville,  who  described  it  as  com- 
ing from  the  Antilles,  called  it  "  L'Elachiste  du  Cafier."* 

In  Brazil  it  is  called  "  A  Borboleta  do  Cafezal,"  the  coffee-plan- 
tation butterfly  or  moth,  but  I  should  think  it  much  more  satis- 
factory to  unite  accuracy  with  definiteness  by  giving  it  the  name 
of  the  White  Coffee-leaf  Miner,  because  other  species  of  moths 
are  found  also  living  on  the  coffee-tree,  and  a  black  coffee-leaf 
miner  {Ghracilariaf  coffeifolidld)  is  known  in  Ceylon. 

Erroneous  names, —  This  is  probably  the  insect  referred  to 
doubtfully  as  a  Bucculatrix  (  ?)  by  Stainton  in  the  "  Entomologist's 
Weekly  Intelligencer,"  vol.  iv  (1858),  p.  70. 

Imago, — The  outspread  wings  of  the  perfect  insect  (imago) 
measure  from  tip  to  tip  between  four  and  six  millimeters.  The 
body  is  about  two  millimeters  long.  Silvery  white  scales  cover 
the  head  and  face,  the  body  below,  the  upper  side  of  the  front 
wings,  and  the  legs,  except  the  tips  of  the  first,  second  and 
fourth  foot-joints  (tarsi),  upon  the  upper  side  of  which  the  scales 
are  black.  In  my  specimens,  which  are  not  in  good  condition,  the 
upper  side  of  the  hind-body  (abdomen)  is  bare  and  of  a  yellowish 
brown  color.  The  antennae  are  smoky  black,  except  at  the  base. 
The  front  wings  are  long  in  proportion  to  their  breadth.  On  the 
upper  side  of  each,  at  the  extremity  of  the  inner  edge  (inner  an- 
gle) is  a  large  steel-blue  or  black  spot,  which  has  a  violet  lustre. 
This  spot  is  bordered  on  the  sides  towards  the  base  and  front  edge 
of  the  wing  by  a  golden -yellow  band,  which  is  continued  toward 
the  end  of  the  wing.  At  more  than  half  the  distance  from  the 
base  of  the  wing  to  the  tip,  arises  from  the  front  edge  (costa) 
another  golden-yellow  band,  with  converging  sides,  bordered  on 
each  edge  with  black  scales,  which  runs  obliquely  toward  the  black 
spot,  and  sometimes  almost  reaches  the  golden  edging  of  that 
spot.  Beyond  an  interval  of  about  the  width  of  this  band  nearer 
the  tip  of  the  wing  (apex)  arises  another  band  of  the  same  color, 
but  wider  and  shorter,  and  bordered  only  on  the  inside  with  black 
scales.  This  band  runs  less  obliquely  toward  the  black  spot, 
but  does  not  meet  the  other  bands.  About  as  far  beyond  the  sec- 
ond band  as  that  is  beyond  the  first,  a  line  of  black  scales  arises 

*  The  effect  npon  the  leaves  was  called  "  roaille*'  (rust),  by  the  people  of  the  coon- 
try,  who  did  not  know  to  what  it  was  due,  and  ascribed  it  to  the  action  of  the  snn. 
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fVom  the  costa,  and  runs  obliquely  to  a  point  at  some  distance 
beyond  the  black  spot.  Still  nearer  the  end  arises  another  line  of 
black  scales,  which  runs  less  obliquely,  and  meets  the  former  at 
its  termination,  the  two  thus  forming  an  acute  angle.  The  inner 
and  outer  edges  of  the  front  wings,  and  the  whole  circumference  of 
the  hind  wings  bear  long  smoky-black  or  brown  fringes.  The 
hind  wings  are  very  narrow  and  pointed.  They  are  smoky-black 
on  both  the  upper  and  under  sides.*  The  front  wings  are  of  the 
same  color  on  the  under  side.  From  the  front  of  the  head  pro- 
jects a  spreading  tuft  of  silvery-white  hairs.  The  scales  behind 
this  tuft  lie  smoothly  back  on  the  head.  The  antennae  are  about 
three- fourths  as  long  as  the  front  wings,  and  thread-like.  Their 
basal  joints  are  thickly  clothed  with  silvery  hairs,  which  form  a 
velvety  eye-cap  as  large  as  the  eyes.     The  eyes  are  black. 

Pupa. —  The  chrysalis  (pupa)  is  two  millimeters  long;  of  a 
yellowish  brown  color.  The  head  is  large  ;  the  eyes  are  black  ;  the 
limbs  are  glued  to  the  body ;  the  last  pair  of  legs  extends  very 
little  beyond  the  tip  of  the  abdomen.  It  appears  to  me  that  eight 
abdominal  segments  are  visible. 

Cocoon. —  The  cocoon  is  five  millimeters  long,  slender,  spindle- 
shaped,  formed  of  thi-eads  of  silk  of  a  white,  color,  which  are  laid 
lengthwise  and  close  together  upon  the  outside.  It  is  open  at 
each  end  with  a  longitudinal  slit.  It  rests  upon  a  flooring  of  silk, 
and  is  covered  by  a  light  web  of  white  silk,  which  is  spun  across 
one  of  the  furrows  at  the  edge  of  a  leaf.  This  web  is  a  little 
broader  at  each  end  than  in  the  middle,  and  has  an  opening  in 
each  end  shaped  like  the  point  of  a  lance,  through  which  openings 
the  ends  of  the  cocoon  beneath  may  be  seen. 

Larva. — The  caterpillar  (lar\'a)  is  four  or  five  millimeters  long, 
and  seventy-five  hundredths  of  a  millimeter  broad  across  the  first 
ring  (prothorax),  which  is  the  widest  part.  It  is  of  a  yellowish 
flesh  color,  partially  transparent.  It  is  flattened,  and  consists  of 
twelve  rings  (segments)  behind  the  head,  between  each  of  which 
the  body  is  much  constricted.  The  second  and  third  segments 
(which,  with  the  first,  form  the  thorax,)  are  successively  narrower 
than  the  segment  in  front  of  them  ;  the  next  three  segments  are 
successively  broader,  and  the  rest  of  the  segments  (which,  with 
the  three  before  them,  form  the  abdomen),  are  successively  nar- 

*Gu^r[n  says  (M^m.  et3.,  p.  15)  Chattbej  are  coyered  with  silvery  scales  like  the  su- 
periors. 
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rower  to  the  end.  The  head  is  flat,  rounded  in  front,  and  is  fre- 
quently much  retracted  within  the  prothorax,  when  its  lobes  show 
through  the  skin  of  the  prothorax.  The  jaws  (mandibles)  hare 
three  teeth  at  the  end,*  and  are  covered  in  repose  by  the  upper  lip 
(labrum).  The  head  on  each  side,  has  two  eye-spots  (ocelli),  of 
which  the  anterior  is  the  larger,  and  about  nine  hairs.  The  three 
segments  of  the  thorax  bear  each  a  pair  of  jointed  legs  ;  the  third, 
fourth,  fifth,  sixth  and  ninth  or  last  segment  of  the  abdomen  bear 
each  a  pair  of  fleshy  projections  which  serve  as  feet,  so  that  the 
larva  may  be  considered  as  sixteen-legged.  From  each  side  of  the 
back  of  each  abdominal  segment,  arise  three  hairs,  of  which  the 
anterior  or  shortest  is  directed  forward,  while  the  two  others  are 
directed  backward.  The  third  hair  is  twice  or  more  than  twice 
as  long  as  the  second,  being  nearly  equal  in  length  to  the  breadth 
of  the  segment.  The  thoracic  segments  have  all  three  hairs  di- 
rected forward  ;  the  second  hair  is  the  longest,  and  an  additional 
hair  arises  from  the  outer  edge  of  the  back  of  each  segment. 

The  mine, —  The  habitation  of  .the  larv^a  is  a  mine,  which  is 
made  in  the  leaf  by  eating  out  the  soft  green  substance  (paren- 
chyma) between  the  upper  skin  (epidermis)  and  the  framework  of 
the  leaf,  laying  the.  framework  bare,  but  leaving  the  epidermis 
intact,  except  at  the  point  where  (I  suppose)  the  larva  enters  the 
leaf.  At  this  point  the  wound  heals  up  and  forms  a  lenticular  scar 
twenty-five  hundredths  of  a  millimeter  in  length,  and  fifteen 
hundredths  of  a  millimeter  in  breadth,  raised  a  little  above  the 
general  surface  of  the  leaf.  The  epidermis  which  covers  the 
mine  becomes  rusty  brown,  sometimes  almost  black  in  the  centre. 
The  excrement  (frass)  adheres  irregularly  to  its  under  surface. 
Sometimes  a  portion  of  the  under  surface  of  the  leaf  opposite  the 
mine  also  turns  brown. 

When  the  eggs  are  laid  in  sets,  as  hereafter  to  be  described,  the 
mines  of  the  separate  larvae  usually  become  united,  and  even  the 
mines  of  two  sets  may  be  united  into  one. 

One  mine  fifteen  millimeters  long  and  ten  millimeters  broad, 
contained  seven  larvte,  the  scars  arranged  in  two  groups  of  four 
and  three  respectively.     Another  scar  was  near. 

As  many  as  five  mines,  all  inhabited,  have  been  found  on  one 
leaf  and  even  eight  mines  made  by  ten  larvae,  though  in  this  case 
some  of  the  larvae  had  escaped. 

*Ga^riii  says  (M^m.  etc.,  p.  18)  that  they  are  bidentate. 
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When  the  larva  escapes,  it  cuts  an  angular  or  rounded  slit  in 
the  epidermis  near  an  edge  of  the  mine.  This  slit  is  slightly  mor^ 
than  one  millimeter  across,  about  one  and  five- tenths  millimeters 
long. 

The  eggs. —  Before  I  had  seen  any  of  the  insects,  I  was  shown 
some  eggs  on  a  coflfee-leaf,  which  were  said  to  be  the  eggs  of  this 
moth.  I  was  not  able  to  describe  them  at  the  time,  but  I  think 
they  could  not  have  belonged  to  this  moth,  because  they  seemed 
too  large.  Stainton  says,  however  (Nat.  Hist.  Tin.,  i,  324),  that 
the  eggs  of  C.  acitellum^  which  is  in  its  habits  one  of  the  nearest 
allies  of  this  species,  are  disproportionately  large  for  the  size  of 
the  insect.     Gu6rin  does  not  describe  the  eggs  in  his  memoir. 

Classification.  —  It  belongs  to  the  suborder  of  scaly-winged 
insects  (Lepidoptera)^  which  may  be  known  from  other  winged 
insects  because  their  wings  are  more  or  less  covered  with  scales, 
which  lap  over  each  other  like  tiles  on  the  roof  of  a  house,  and 
further  they  (in  the  imago  state)  have  no  visible  jaws,  but  either 
have  a  tubular  tongue  formed  of  two  similar  pieces  which  can  be 
rolled  up  like  a  watch-spring,  or  have  no  means  of  taking  food. 

It  belongs  to  the  tribe  of  cloth- worm  moths  (Tineina),  which 
are  all  of  small  size,  and  may  be  known  from  the  other  Lepido- 
ptera  because  their  wings,  which  are  elongated,  are  not  split,  but 
are  Mnged  with  long  hairs. 

According  to  Zeller  (Linn.  Entom.,  iii  (1848),  p.  250),  the 
only  Tineina  whose  larvae  make  mines  in  leaves,  and  whose  ima- 
gos  have  the  head  covered  with  entirely  smooth  scales,  and  have 
the  lower  joints  of  the  antennae  widened  into  an  eye-cap,  are  in- 
cluded in  the  genera  Cemiostoma  and  Phyllocnistis.  These  genera 
with  others,  were  considered  by  Stainton  (I  know  not  in  what 
work)  to  form  the  family  of  Lyonetia  moths  (Lyonetidae).  The 
genus  Cemiostoma,  to  which  our  insect  belongs,  is  distinguished 
from  the  genus  Phyllocnistis  by  the  absence  of  tongue-shields 
(palpi)  (I.  c,  p.  250),  and  by  the  middle  area  (cell)  of  the  fore 
wings  not  being  closed  (1.  c,  p.  265). 

The  genus  Cemiostoma  was  divided  by  Stainton  (Nat.  Hist. 
Tin.,  i,  288)  into  two  groups,  one  of  which  has  the  anterior 
wings  of  the  perfect  insect  white,  while  the  other  has  these  wings 
leaden-gray.  The  former  of  these  groups,  to  which  our  species 
belongs,  contains  six  species,  as  far  as  known  at  present.  These 
are  C.  susinellam^  spartifoliellum^   wailesellum,   coffeellum^   labur- 
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nellum  and  zandceellum.  Cemiostoma  coffeellum  is  the  only  spe- 
cies of  the  genus  yet  known  outside  of  the  limits  of  Europe. 

Our  species  may  be  known  from  the  other  species  of  the  group 
by  the  following  characters :  C.  zandceellum  has  not  the  first 
golden  band  on  the  costa;  in  C  aiisineUum  tliis  band  extends 
across  the  wing,  reaching  the  inner  angle;  in  C,  labumeUum^ 
spartifoliellUm  and  wailesellum,  this  band  hardly  reaches  to  more 
than  half  the  distance  from  the  costa  to  the  black  spot,  and  the 
second  baud  is  bordered  on  both  edges  by  dark  scales.  Further, 
all  the  species  of  the  group,  except  possibly  C  zandoeeUum^  have 
two  or  three  fuscous  streaks  on  the  fringe,  radiating  from  the 
black  spot.     I  can  discover  no  such  streaks  in  this  species. 

I  do  not  find  it  recorded  that  any  other  species  of  the  group, 
except  C,  labumellum,  breeds  more  than  once  in  a  year.  Stainton 
says  (Nat.  Hist.  Tin.,  i,  314)  that  C  labumdXum  breeds  twice. 

Seasons, — The  larvee  are  said  to  attack  the  new  leaves  in  early 
spring,  and  to  be  found  from  that  time  forth.  As  the  cofliee-tree 
is  evergreen,  it  seems  likely  that  the  period  of  hibernation  is  very 
short  or  none  at  ajl.  Gu6rin  says  (Mem.  etc.,  p.  16)  that  the 
insect  occurs  throughout  the  year  in  the  Antilles,  but  is  more  or 
less  abundant  according  to  the  seasons. 

The  eggs  which  I  have  mentioned  were  seen  on  the  twenty-fifth 
of  January.  The  planter  who  showed  them  to  me  said  he  had 
seen  the  moths  that  day.  I  found  the  larvae,  pupae,  and  images 
from  the  ninth  of  March  until  my  observations  ended  on  the 
twenty-first  of  June. 

Periodicity.  —  Guerin  says  (Mem.  etc.,  pp.  17,  43)  that  the  eggs 
hatch  seven  or  eight  days  after  being  laid.  The  larvae  then  live 
about  fifteen  or  twenty  days  within  the  leaf,  after  which  they  make 
their  cocoons.  The  cocoon  is  spun  within  less  than  twenty-four 
hours  after  the  larva  has  left  the  mine.  The  larva-skin  is  thrown 
off  within  twenty-four  hours  after  the  cocoon  is  completed.  I  did 
not  observe  how  long  the  pupa-state  continues.  According  to 
Gu6rin  (Mem.  etc.,  p.  13,  17),  the  imago  comes  out  of  the  cocoon 
at  the  end  of  six  days.  It  is  not  known  how  long  it  lives.  I 
should  judge  that  it  lived  less  than  two  weeks,  as  that  has  been 
noticed  to  be  the  probable  limit  of  life  in  C.  sciteUum  (Entom. 
Monthl.  Mag.,  iv  (1867),  p.  162). 

The  history  of  reproduction,  and  of  the  deposition  of  eggs  is 
not  known.     It  must  have  an  important  effect  upon  the  longevity 
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of  the  sexes.  Gu6rin  says  (M6m.  etc.,  p.  17),  that  the  insect  is 
reproduced  several  times  in  the  year,  in  the  Antilles,  once  in  about 
every  forty  to  forty-eight  days.  This  would  allow  for  the  Eggs, 
7  to  8  days ;  Larva,  15  to  20  days ;  Pupation,  2  days ;  Pupa,  6 
days ;  Imago,  10  to  12  days ;  total,  40  to  48  days. 

Habits  of  the  larva, — As  soon  as  the  larva  is  hatched  (if  I  mis- 
take not),  it  cuts  through  the  upper  epidermis  of  the  leaf,  and  begins 
to  eat  the  parenchyma.  Usually  it  may  be  found  under  an  edge 
or  an  end  of  the  blotch,  eating.  I  found  no  cast  skins  in  the  mines. 
The  larvae  can  not  be  considered  social,  although  several  are 
often  found  in  one  mine  when  several  mines  have  become  united. 
They  show  no  signs  of  pugnacity  or  mutual  destructiveness.  When 
the  larva  is  full-grown  it  escapes  from  the  mine,  and  often,  or 
even  generally,  goes  to  another  leaf  to  make  its  cocoon.  This 
it  can  do  by  letting  itself  drop  with  a  thread  of  silk.  It  then 
makes  its  cocoon  across  one  of  the  flirrows  at  the  edge  of  a  leaf, 
on  either  the  upper  or  the  under  surface,  but  oftener  on  the  under 
surface.  The  larva  places  itself  across  the  furrow,  and  begins  a 
web  by  spinning  a  series  of  threads  from  one  side  to  beyond  the 
middle  of  the  furrow,  swinging  the  fore  part  of  its  body  back  and 
forth  sidewise.  When  it  has  made  one  side  of  one  end  of  its  web 
thus,  it  spins  a  like  series  of  threads  to  make  the  other  side,  with- 
out changing  the  position  of  the  hind  part  of  its  body.  Thus  an 
opening  is  left  in  the  middle  of  this  end  of  the  web,  in  the  space 
occupied  by  the  body  of  the  larva.  It  then  turns  around,  and 
places  its  body  across  the  furrow  in  the  opposite  direction.  Here 
it  spins  a  like  series  of  threads  on  each  side  of  it,  from  the  leaf  to 
the  former  part  of  the  web,  leaving  a  similar  opening  in  this  end. 
It  then  retires  beneath  the  web,  and  lays  a  flooring  of  silk.  On 
this  flooring  it  spins  its  cocoon,  laying  the  outside  threads  length- 
wise. 

The  cocoons  are  found  in  the  greatest  abundance  on  the  leaves 
which  are  near  the  grojind,  and  frequently  on  leaves  which  have 
never  been  injured. 

Habits  of  the  Pupa. —  The  larva-skin  is  split  longitudinally  over 
the  middle  line  of  the  head  and  first  two  thoracic  segnaents.  The 
split  extends  from  the  very  foremost  extremity  of  the  head  to  the 
third  thoracic  segment  {metathorax)^  but  does  not  enter  this 
latter.  For  the  certain  observation  of  this  fact,  and  of  the  manner 
in  which  the  pupa-skin  is  burst,  I  am  indebted  to  Dr.  Hagen, 
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who  pointed  out  to  me  these  interesting  details.  The  skin  is  then 
thrown  off  and  pushed  out  through  the  posterior  end  of  the 
cocoon. 

Habits  of  the  Imago. — The  pupa- skin  is  split  Iransversely  across 
the  back  of  the  head  {vertex)  then  longitudinally  along  the  sides 
of  the  thorax  as  far  as  the  metathorax.  When  the  imago  emerges, 
the  pupa-skin  is  left  inside  of  the  cocoon,  generally  I  think,  but 
in  some  cases  I  have  found  it  protruding  from  the  anterior  end  of 
the  cocoon,  through  which  the  imago  escapes  by  pushing  aside  the 
threads.  It  rests  on  or  under  the  leaves  or  branches,  but  is  easily 
disturbed.  "It  is  very  lively  and  very  agile,"  as  Gu6rin  says 
(Mem.  etc.  p.  16)  "and  flies  in  all  directions  seeking  to  copulate. 
It  is  seen  to  execute  rapid  bounds,  and  its  jerking  flight  makes  it 
known  even  at  a  distance."  It  flies  in  the  day-time,  perhaps  also 
in  the  night-time. 

I  judge  from  the  appearance  of  the  scars  in  the  epidermis,  al- 
ready described,  that  the  eggs  are  laid  unconcealed  on  the  upper 
surface  of  the  leaf,  singly,  or  in  sets  of  two,  three  or  more,  but 
not  in  immediate  proximity,  and  that  sometimes  two  or  more  sets 
are  placed  on  the  same  leaf.  It  is  not  known  how  many  eggs  are 
laid  by  one  female.  —  To  he  continued. 


EXPLANATION   OF  PLATE  5. 

Fig.  1.    Imago  of  Cemiostoma  coffeellum,  magnified  15  diameters. 

Fig.  2.  Eknpty  pupa-skin  of  the  same,  seen  ft>om  beneath,  magnified  abont  20  diame- 
ters.   (The  projections  near  the  head  ai-e  the  broken  sides  of  the  thorax.) 

Fig. 3.    Larva  of  the  same  f^om  above;  the  head  retracted,  magn.  15  diameters. 

Fig.  4.  Head  of  the  larva  fVom  below,  showing  some  of  the  mouth-parts,  magnified 
about  GO  diameters. 

Fig.  5.    Cocoon  of  the  same,  natural  size ;  5a,  the  same  magnified  3  diameters. 

Fig.  6.  Leaf  of  coffee  tree  natural  size,  containing  five  mines  made  by  ten  larvae,  five 
of  tlie  larv«  belonging  in  the  four  mines  wholly  figured;  6a,  part  of  a  mine 
magrnifled  10  diameters  to  show  the  scar  made  by  the  larva  in  entering  the 
leaf;  66,  part  of  a  mine  magnified  5  diameters  to  show  the  slit  made  by  the 
larva  in  leaving  the  mine. 
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ORNITHOLOGICAL  NOTES   FROM  THE  WEST. 

BY  J.    A.    ALLEN. 

II.    NOTES  ON  THE  BIRDS  OF    COLORADO. 

Colorado  Territory  embraces  portions  of  two  very  different 
geographical  regions,  its  eastern  half  consisting  of  plains  and  its 
western  being  exceedingly  mountainous,  including  several  of  the 
highest  peaks  of  the  Rocky  Mountain  system.  These  two  regions 
are  as  diverse  faunally  as  they  are  in  physical  features.  The  orni- 
thological character  of  the  eastern  half  of  the  territory  differs  lit- 
tle from  that  of  the  adjoining  portions  of  Kansas,  already  briefly 
noticed  in  the  Naturalist  for  May,  p.  263.  On  entering  the  moun- 
tains, however,  one  immediately  meets  with  many  species  of  birds 
not  seen  on  the  Plains,  whilst  only  a  few  of  those  characteristic  of 
the  Plains  are  found  in  the  mountain  district,  and  these  only  in  the 
broad  valleys  or  "  Parks"  which  repeat  most  of  the  characteristic 
features  of  the  Plains.  Owing  to  the  prevalence  of  forests  and 
the  highly  diversified  character  of  the  surface  in  the  western  dis- 
trict, the  number  of  species  of  birds  found  within  it  greatly  ex- 
ceeds that  of  the  eastern,  there  being  in  western  Colorado  in  the 
breeding  season  rather  more  than  the  average  number  of  species 
found  during  the  same  season  in  an  equal  area  of  any  portion  of 
the  wooded  region  to  the  eastward  of  the  Mississippi  River,  and 
more  than  twice  the  number  found  in  corresponding  areas  on  the 
Plains. 

As  would  naturally  be  expected,  we  already  find  in  the  naiTOW 
timber-belts  that  extend  down  from  the  mountains  along  the 
streams  for  a  short  distance  into  the  Plains  a  few  of  the  species 
characteristic  of  the  mountains ;  just  as  on  the  eastern  border  of 
the  Plains  many  of  the  forest  birds  of  the  eastern  portion  of  the 
United  States  follow  up  the  stream  to  the  farthest  limit  of  arbo- 
real vegetation.  On  entering  the  foothills,  however,  we  are  fairly 
within  the  mountain  fauna ;  and  as  we  advance  westward  to  the 
more  elevated  valle3'^s,  and  thence  to  the  timber  line  of  the  Snowy 
Range,  we  gradually  meet  with  new  forms  and  lose  sight  of  some 
that  were  among  the  most  numerous  near  the  eastern  base  of  the 
mountains. 
(342) 
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The  observations  herein  detailed,  were  made  during  a  journey 
from  Denver  through  the  mountains  to  South  Park,  by  way  of  the 
usual  stage  road  to  Fairplay,  and  thence  up  the  South  Platte  to 
Mount  Lincoln.  Retracing  our  steps  to  Fairplay,  we  struck  east- 
ward across  the  Park  to  the  eastern  spurs  of  the  main  chain,  cross- 
ing these  near  the  northern  base  of  Pike's  Peiik  to  Colorado  City, 
and  thence  to  Denver  along  the  western  edge  of  the  Great  Plains 
The  journey  occupied  about  five  weeks,  and,  as  we  left  Denver  July 
6th,  was  chiefly  made  during  the  nesting  season  of  the  birds.  We 
entered  the  foothills  at  a  point  about  fifteen  miles  southwest  of 
Denver,  where  Bear  Creek  emerges  from  the  mountains  and  enters 
the  Plains.  Leaving  immediately  this  stream,  however,  we  crossed 
a  low  divide  and  struck  Turkey  Creek,  and  for  many  miles  wound 
along  its  wild  canon  up  into  the  mountains.  Wc  afterwards 
crossed  another  divide  and  reached  the  North  Fork  of  the  South 
Platte  River,  and  continuing  our  southwesterly  course,  through 
valleys  and  over  moderate  heights,  finally  entered  South  Park 
at  its  northeastern  extremity,  by  a  pass  about  ten  thousand  feet 
above  sea-level.  The  vegetation  of  the  foothills  was  scanty,  and 
the  hills  themselves  sparsely  wooded,  the  aridity  of  the  climate 
along  the  eastern  base  of  the  mountains  being  nearly  as  great 
as  that  of  the  adjoining  plains.  Along  Turkey  Creek  rain  in 
summer  is  evidently  far  more  frequent  than  to  the  eastward,  the 
country  here  being  well  forested.  The  slopes  of  the  mountains 
are  heavily  clothed  with  different  kinds  of  pines  and  spruces, 
whilst  the  streams  are  densely  fringed  with  willows,  alders,  and 
several  small  species  of  poplars  and  birches.  Here  thousands  o^ 
bright  flowers  everywhere  dot  the  valleys,  so  that  with  the  pic- 
turesqueness  of  the  scenery,  the  beauty  of  these  mountain  glens 
is  doubtless  rarely  equalled  elsewhere  on  the  continent.  Here 
also  is  a  spot  of  fascinating  interest  to  the  ornithologist;  this 
immediate  region  being  apparently  one  of  the  richest  in  bird-life 
to  be  found  in  this  part  of  the  Rocky  Mountains. 

Passing  on  to  the  North  Fork  of  the  South  Platte,  we  find  a 
somewhat  less  varied  fauna  and  flora,  we  having  left  behind  us 
many  species  of  both  the  birds  and  flowers  that  made  Turkey 
Creek  valley  so  attractive.  Here  and  there  the  valley  of  the 
North  Fork  spreads  out  into  broad  grassy  bottom-lands,  which 
are  already  the  homes  of  enterprising  mountaineers,  whose  rude 
log-cabins  one  meets  with  unexpected  frequency.     Further  on,  the 
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mountains  are  still  less  heavily  wooded,  with  here  and  there  wide 
grassy  openings ;  the  flowers  are  less  numerous,  the  animal  life 
legs  vared,  the  birds  especially  being  notably  scarcer,  whilst 
everywhere  there  are  evidences  of  a  rather  arid  climate.  South 
Park  itself  is  almost  as  arid  as  the  Plains,  with  much  the  same 
vegetation  and  general  aspects,  representing,  in  fact,  the  Plains 
in  miniature. 

Following  along  the  northern  edge  of  the  Park  we  pass  Fair- 
play  and  follow  up  the  valley  of  the  South  Platte  to  its  source  at 
the  northern  base  of  Mount  Lincoln.  The  Platte  valley  above 
Fairplay  is  again  a  moister  region,  with  a  richer  flora  and  fauna 
and  with  the  declivities  of  the  hills  heavily  wooded.  The  abun- 
dance of  large  bright  flowers  is  again  a  conspicuous  feature, 
even  to  considerably  above  timber  line,  the  grassy  slopes  far 
above  the  limit  of  the  coniferous  vegetation  being  thickly  set 
Tvith  flowers  of  richest  tints,  even  at  altitudes  exceeding  thirteen 
thousand  feet.  Camping  a  week  near  the  eastern  base  of  Mount 
Lincoln,  at  the  old  mining  town  of  Montgomery,  and  making 
excursions  to  the  tops  of  the  neighboring  peaks,  we  then  retraced 
our  steps  to  Fairplay,  and  continued  thence  eastward  across  South 
Park  to  the  eastern  spurs  of  the  mountains.  These  spurs  we  find 
are  irregularly  wooded,  with  frequent  grassy  intervals  of  consider- 
able extent,  forming  a  series  of  little  Parks.  There  is  not  much 
that  is  attractive  in  the  scanty  vegetation,  and  birds  and  animals 
of  all  kinds  are  scarce,  the  country  being  again  comparatively 
arid.  In  tlie  valley  of  the  North  Fork  oats  and  potatoes  of  the 
•finest  quality  are  raised,  though  liable  to  injury  from  frosts,  but 
the  dryness  of  the  climate  in  and  about  South  Park,  though  a 
milder  region,  renders  irrigation  necessary  for  the  pipduction  of 
grains  and  vegetables.  It  is  nevertheless  an  excellent  grazing 
country,  stock  wintering  well  here,  as  in  fact  in  all  the  principal 
mountain  valleys,  gathering  their  own  subsistence  in  winter  as 
well  as  in  summer.  From  Colorado  City  to  Denver  our  road  led 
quite  near  to  the  foothills.  The  streams  were  well  fringed 
with  willows  and  cotton  woods,  with  here  and  there  detached  and 
rather  open  patches  of  coniferous  forest  on  the  ridges,  as  well  as 
occasionally  adjacent  to  the  streams  ;  hence  we  have  here,  as  pre- 
viously remarked,  a  commingling  of  the  birds  of  the  mountains 
with  those  of  the  Plains. 

With  this  meagre  sketch  of  the  country  traversed  we  can  now 
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more  intelligently  return  to  the  birds.  Among  the  more  common 
birds  that  one  meets  with  along  the  streams  of  the  western  edge  of 
the  Great  Plains  are  such  familiar  eastern  species  as  the  kingbird, 
catbird,  brown  thrush,  and  the  Baltimore  and  orchard  orioles,  all 
of  which  appear  to  find  their  western  limit  in  Colorado  at  the  base 
of  the  Rocky  Mountains,  though  further  north  some  of  them  range 
nearly  or  quite  across  the  continent.  Of  other  species  characteris- 
tic of  the  western  edge  of  the  Plains  are  many  that  occur  not 
only  eastward ly  to  the  Atlantic,  but  also  westward  to  the  Pacific, 
as  the  robin,  yellow  warbler  {Dendroeca  cestiva)  the  cliff,  barn, 
white-bellied  and  rough-winged  swalljows,  the  meadow  lark,  house 
wren,  yellow-breasted  chat,  nipping,  field,  Lincoln's,  and  bay- 
winged  sparrows,  the  black-capped  titmouse,  red- winged  black- 
bird, red-headed  woodpecker,  Carolina  dove,  kingfisher,  yellow  bird 
or  goldfinch,  marsh  and  sparrow  hawks,  the  killdeer  plover  and 
spotted  sandpiper,  nearly  all  of  which  were  seen  more  or  less  fre- 
quently throughout  most  of  our  journey  in  the  mountains,  as  well  as 
at  their  eastern  base.  The  loggerhead  shrike  was  occasionally  seen 
as  were  also  such  common  species  of  the  Plains  as  the  lark  finch, 
lark  bunting,  black-headed  grosbeak,  mountain  plover  and  Arkan- 
sas flycatcher,  all  except  the  loggerhead  being  exclusively  western 
species.  Say's  flycatcher  was  common  near  the  mountains ; 
the  western  solitary  vireo  (Vireo  plumbeus  Coues),  the  west- 
tern  wood  pewee,  an  Empidonax^  and  the  warbling  vireo  were 
all  frequent,  and  were  met  with  occasionally  in  the  mountains  up 
to  about  ten  thousand  feet.  The  homed  lark  was  abundant  at  all 
favorable  localities  up  to  about  the  same  altitude,  above  which  no 
localities  such  as  it  usually  frequents  were  met  with.  The  moun- 
tain mockingbird  was  not  only  present  here,  but  was  also  observed 
at  a  considerably  greater  altitude.  Of  the  western  forest  birds, 
Audubon's  warbler,  the  violet-green  swallow,  the  arctic  bluebird, 
the  arctic  towhe,  the  green-tailed  or  Blanding's  finch  {Pipilo  chlorv^ 
rus)  the  western  indigobird  or  lazuli  finch,  Lewis's  woodpecker, 
Woodhouse's  and  the  great-crested  jays,  Brewer's  blackbird,  the 
magpie  and  raven,  were  all  more  or  less  common,  but  far  more 
so  in  the  foothills  than  on  the  plains. 

All  the  above  named  birds  were  met  with  in  the  vicinity  of 
Denver,  or  on  the  journey  between  Colorado  City  and  Denver. 
Entering  the  mountains  many  of  them  become  much  more  frequent. 
Among  the  foothills  the  common  redstai-t  was  also  common.     The 
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chestnut-backed  snowbird  (Junco  caniceps)  was  first  seen  at  about 
seven  thousand  feet,  above  which  it  was  common  to  about  the 
timber  line.  Near  this  point  (  seven  thousand  feet )  the  white 
crowned  sparrows,  the  black-capped  flycatching-warbler  (  WUsonia 
pusiUa)y  Macgillivray's  warbler,  the  pigmy  nuthatch  and  the 
yellow-bellied  woodpecker  also  first  became  common,  as  did  also 
NuttaU's  whippoorwill,  though  the  latter  doubtless  ranges  down  to 
the  base  of  the  foothills.  It  was  near  this  point  that  the  arctic 
towhe,  the  lazuli  finch,  the  catbird,  yellow-breasted  chat,  black- 
headed  grosbeak  and  brown  thrush  disappeared.  The  violet-gi-een 
swallow,  the  American  ouzel,  the  broad-tailed  humming  bird,  the 
pine  finch  and  the  rock  wren,  though  essentially  birds  of  the 
mountains,  were  all  more  or  less  common  among  the  foothills,  and 
were  even  seen  several  miles  out  on  the  Plains. 

As  already  remarked,  we  found  Turkey  Creek  valley  richer  in 
birds  than  any  other  part  of  the  mountains  we  visited.  Along  its 
upper  part,  and  on  the  north  fork  of  the  South  Platte,  Macgillivray^s 
warbler  was  one  of  the  birds  most  frequently  observed,  and,  except- 
ing Audubon's  warbler,  which  was  only  moderately  frequent,  was 
the  only  warbler  noticed.  It  was  everywhere  common  along  the 
streams,  keeping  generally  concealed  among  the  willows,  its  song 
being  very  sweet  and  attractive.  Blanding's  finch  was  equally 
numerous,  and  its  peculiar  song  was  fully  as  pleasing.  It  in  no 
respect  resembles  the  eastern  towhe,  with  which  and  its  allies  it 
is  associated  by  systematic  writers,  far  more  resembling  the  group 
of  sparrows  so  familiarly  represented  at  the  East  by  the  white- 
throat,  than  any  other  group — resembling  these  in  its  habits,  song 
and  general  aspect,  and  from  which  it  differs  chiefly  in  its  relatively 
longer  tail.  The  chipping  sparrow  was  frequent,  and  we  occasion- 
ally met  with  little  parties  of  the  chestnut-backed  snowbird,  which 
in  notes,  habits  and  general  appearances  so  nearly  resembles  the 
common  eastern  snowbird  as  to  be  scarcely  distinguishable  from 
it  when  a  few  yards  distant.  The  great  crested  jay  (Cyanura 
macrolopha)^  was  everywhere  conspicuous,  and  though  so  different 
in  color  and  other  features,  forcibly  reminds  one  of  the  eastern 
bluejay,  being  fully  as  restless  and  noisy.  The  magpie,  though 
less  frequent  and  more  wary,  was  scarcely  less  prominent,  possess- 
ing many  of  the  ways  and  the  garrulousness  of  its  near  allies,  the 
jays.  Lewis's  woodpecker  was  perhaps  the  most  numerous  of  the 
PicidcBj  though  the  red-shafted  and  red-headed  were  common,  as 
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were  also  the  hairy  and  yellow-bellied.  Lewis's  differed  considera- 
bly from  the  others  in  habits,  rising  into  the  air  almost  vertically 
to  a  great  height,  apparently  in  pursuit  of  insects,  descending 
again  as  abruptly  to  repeat  soon  the  same  manoeuvre.  The 
specimens  of  hairy  woodpecker  taken  by  us  represented  typically 
the  form  kno¥m  as  Harris's  woodpecker,  which  differs  from  the 
eastern  form  in  being  darker,  with  fewer  of  the  rounded  white 
spots  on  the  wings.  The  plumage  of  the  old  birds  was  much  worn 
and  very  ragged  and  the  white  of  the  belly  deeply  stained  with 
dusky,  but  the  full-grown  young  were  as  white  below  as  in  the 
eastern  foitn,  showing  the  dusky  color  of  the  old  birds  on  these 
parts  to  be  the  result  of  stains  acquired  from  the  fire-blackened 
trees. 

The  pigmy  nuthatch  was  also  numerous,  more  resembling  in  its 
habits  the  kinglets  and  titmice, —  like  them  hunting  about  the 
extremities  of  the  branches,  hanging  head  downwards  —  than  the 
common  larger  species  of  the  East.  It  is  not  only  gregarious 
with  those  of  its  own  kind,  but  associates  freely  with  the  titmice 
and  the  ruby  crowned  kinglet,  all  keeping  up  a  lively,  social 
twitter.  The  violet-green  swallow,  one  of  the  most  beautiful  of 
the  Hirundines,  was  everywhere  numerous,  breeding  in  deserted 
woodpeckers'  holes,  and  far  outnumbering  all  the  other  Hirun- 
dines together.  A  single  specimen  of  Townsend's  fljcatcher,  a 
bird  somewhat  allied  to  the  thrushes,  though  generally  associated 
with  the  chatterers,  and  formerly  with  the  flycatchers,  was 
taken  on  Deer  Creek.  Wilson's  thrush  was  observed  at  intervals, 
and  the  hermit  thrush  was  everywhere  quite  common.  The  broad- 
tailed  humming  bird  (Selasophorusplatycercus)^  the  only  represent- 
ative of  the  Trochilidce^  was  excessively  numerous,  and  though 
somewhat  larger  and  otherwise  different  from  the  eastern  ruby- 
throat,  might  easily  be  mistaken  for  it  by  the  casual  observer.  The 
shrill  whistling  of  his  wings,  caused  by  the  excessive  attenuation  ot 
the  outer  primaries,  is,  however,  a  peculiarity  one  is  sure  to  notice. 
Near  one  of  our  camps  we  heard  scores  of  Nuttall's  whippoorwills, 
several  of  which  were  dimlj'  seen,  but  the  darkness  prevented  our 
making  their  acquaintance  "  autoptically."  The  dusky  grouse 
(Tetrao  obscurus)^  apparently  common,  was  the  only  representa- 
tive of  the  grouse  family  we  met  with  in  the  mountains,  except  the 
white-tailed  ptarmigan,  soon  to  be  more  particularly  mentioned. 
Above  eight  thousand  feet,  Lincoln's  sparrow  was  the  most  abun- 
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dant  representative  of  the  Fringillidce^  although  the  white-crowned 
was  also  exceedingly  numerous,  and  both  possess  very  pleasing 
songs. 

In  South  Park  we  found  the  birds  far  less  numerous  than  we 
anticipated.  In  the  forests  contiguous  to  it  occur  most  of  the 
species  alr.eady  enumerated,  except  of  course  the  few  whose  verti- 
cal range  is  limited  to  an  altitude  considerably  less  than  that  or 
the  Park.  Birds  are  also  numerous  along  the  willow-skirted 
streams,  and  many  birds  are  met  with  among  the  pines  that  scanti- 
ly cover  the  low  ridges  by  which  the  generally  level  surface  of  the 
park  is  diversified.  Those  properly  characteristic  of  the  Park 
itself  number  less  than  a  dozen  species,  and  are  mainly  such  as 
characterize  the  Plains.  The  savanna  and  bay-winged  sparrows, 
the  horned  lark,  lark  finch  and  meadow  lark,  the  killdeer  and 
mountain  plovers  are  by  far  the  most  numerous.  The  savanna 
sparrow  was  so  abundant  on  Jefferson  Creek,  that  I  killed  nearly 
twenty  one  morning  in  an  hour's  shooting  and  found  several  nests. 
Near  Fairplay,  where  we  spent  several  days,  the  black-capped  fly- 
catching- warbler  (  Wilsonia  pusilld)  was  the  most  numerous  of  the 
insectivorous  species,  the  willow  thickets  along  the  Platte  and 
elsewhere  being  full  of  them.  An  Empidonax  was  also  common, 
as  was  Richardson's  wood  pewee.  These  with  a  single  pair  of 
olive-sided  pewees  (  Contopus  boreaUs)  were  the  only  representatives 
of  the  Tyrannidce  met  with  in  or  about  the  Park.  The  Empidonax 
frequented  the  same  localities  as  the  flycatching  warbler,  and  had 
the  peculiar  habit  (  for  a  flycatcher  of  this  group  )  of  hiding  in  the 
thickets  so  as  to  render  it  difficult  to  capture,  like  the  Acadian  fly- 
catcher of  the  East,  of  which  it  is  its  western  analogue.  Several 
nests  were  found,  both  of  this  species  and  the  wood  pewee.  The 
white-bellied  and  cliff  swallows  were  common  Hirundines,  the  latter 
nesting  under  the  eaves  of  the  houses  in  Fairplay,  and  the  former 
in  woodpeckers'  holes.  The  chestnut- backed  snowbird  was 
common,  but  the  white-crowned  and  Lincoln's  sparrow  were  by 
far  the  most  numerous  of  Ihe  fringilline  birds,  as  was  Brewer's 
blackbird  among  the  Icteridce^  the  only  other  species  of  this 
family  observed  being  the  common  meadow  lark.  The  warbling 
vireo  was  the  only  vireo  observed,  and  this  species  even  was  not 
frequent.  The  common  house  wren  was  abundant,  and  the  red- 
headed and  the  beautiful  Williamson's  woodpeckers  (Sphyrapicus 
WiUiamsonii)  were  more  or  less  common.     We  here  shot  our  first 


Digitized  by 


Google 


ORNITHOLOGICAL   NOTES   FROM  THE   WEST.  349 

purple  finches,  and  the  song  sparrow  was  occasional,  being  more 
numerous  here  than  elsewhere  on  our  journey. 

The  vicinity  of  mount  Lincoln  was  by  far  the  most  interesting 
locality  we  visited,  where  we  spent  a  week  in  a  hasty  ornithologi- 
cal reconnoissance  of  the  immediate  region,  our  excursions  extend- 
ing from  about  twelve  thousand  five  hundred  feet  above  sea-level 
to  the  top  of  Mt.  Lincoln,  whose  bald  summit  rises  to  nearly  a 
thousand  feet  above  timber  line.  About  thirty-five  species  were 
found  ranging  up  to  or  above  the  limit  of  trees,  the  most  of  which 
were  tolerably  common.  The  hermit  thrush,  Audubon's  warbler, 
the  mountain  and  black  capped  chickadees,  the  ruby-crowned 
kinglet,  the  chipping  and  Lincoln's  sparrows,  the  red-shafted, 
hair}',  three- toed  and  yellow-bellied  woodpeckers,  the  arctic  blue- 
bird, the  Canada  and  great-crested  jays  and  the  pine  finch 
were  all  more  or  less  common  up  to  the  forest  line.  The  robin,  a 
common  bird  throughout  this  portion  of  the  mountains,  was  met 
with  far  above  the  timber  line,  and  its  nest  was  found  within  a 
few  hundred  feet  of  the  tree  limit.  The  spotted  sandpiper  and 
the  American  ouzel  were  both  seen  up  to  the  very  source  of  the 
South  Platte,  and  a  nest  "of  the  former  found  at  Montgomery, 
thirteen  thousand  feet  above  the  sea.  The  rock  wren  was  seen 
among  the  taluses  above  timber  line,  and  the  purple  finch  was  a 
common  bird  at  Montgomery.  The  bay-winged,  the  savanna  and 
white-crowned  sparrows  and  the  chestnut-backed  snowbird  Were 
all  observed  for  a  considerable  distance  above  the  tree  limit. 
The  white  crowned  and  Lincoln's  finches  are  eminently  birds  of 
the  higher  regions,  as  above  ten  thousand  feet  they  appear  to  out- 
number all  the  other  sparrows  together.  The  broad-tailed  humming 
bird  already  mentioned,  continued  common  to  far  above  timber 
line,  being  as  much  at  home  among  the  bright  flowers  growing  on 
the  highest  parts  of  the  mountains  as  in  the  valleys.  The  barn, 
cliff^  and  white  bellied  swallows  were  also  more  or  less  abundant 
at  the  same  elevation,  but  breed  of  course  only  lower  down  in 
the  timber  zone.  None  of  the  smaller  birds  were  more  abundant, 
excepting  perhaps  the  two  sparrows  already  mentioned,  than  the 
little  black-capped  flycatching  warbler,  which  was  more  conspicu- 
ous, if  not  absolutely  more  numerous,  among  the  dwarfed  willows 
and  birches  above  timber  line  than  at  lower  points,  scolding  the 
intruder  from  almost  every  bush  heap  ;  this  little  bird  being  hence 
eminently  an  alpine  species.    Among  the  snow  fields  of  the  higher 
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parts  of  the  mountains  were  found  three  essentially  arctic  species 
that  were  not  met  with  below  the  region  of  snow.  These  were 
the  tit-lark,  the  gray-crowned  finch  {Leucosticta  griseinucha)  and 
the  white-tailed  ptarmigan  {Lagopus  leucurus).  The  tit-lark  was 
abundant,  rearing  its  young  here,  some  of  which  were  hardly  able 
to  fly  as  late  as  the  last  week  of  July.  The  gray-crowned  finch 
and  the  ptarmigan  were  both  common.  The  latter  descends  into 
the  timber  in  winter,  when  great  numbers  are  killed  for  food  by 
the  miners.  The  only  ducks  seen  in  the  alpine  region  was  a  single 
pair  of  the  common  goosander.  A  single  gadwall  shot  on  the 
Platte  in  South  Park  was  the  only  other  species  of  the  duck  tribe 
met  with  on  the  present  journey. 

Near  Colorado  City  two  or  three  species  of  birds  not  yet  men- 
tioned were  obtained  or  observed.  One  of  these  was  the  little 
known  Rocky  Mountain  swift  (Panyptela  melanoleuca)  which  was 
quite  numerous  about  the  high  cliffs  in  the  "  Garden  of  the  Gods", 
and  of  which  with  great  difficulty  we  procured  four  si>ecimen8. 
It  was  nesting  in  inaccessible  crevices  and  weatherworn  holes  in 
the  rocks,  about  midway  up  the  high  vertical  cliffs,  some  of  which 
are  not  less  than  three  hundred  feet  higK.  They  seemed  very  warj 
for  so  small  birds,  and  flew  with  great  velocity,  rarely  descending 
within  reach  of  our  guns.  The  ground  tit  {Chamea  fasciata) 
was  met  with  a  few  times,  and  on  one  of  our  excursions  we  saw 
a  party  of  a  dozen  or  fifteen  woodpeckers  of  a  species  as  yet  ap- 
parently undescribed,  and  of  which,  unfortunately,  no  specimen 
was  obtained.  They  were  very  wary,  and  led  us  a  long  chase 
over  very  broken  country,  at  no  time  permitting  lis  to  approach 
within  range  of'  them.  One  was  badly  wounded,  but  finally 
succeeded  in  escaping.  It  was  a  species  of  the  size  and  habits  of 
Lewis's  woodpecker,  rising,  like  that  species,  almost  vertically 
into  the  air  in  pursuit  of  insects,  but  was  quite  differently  colored 
ft-om  any  described  American  woodpecker.  The  tail  appeared  to 
be  wholly  white,  except  the  middle  pair  of  feathers,  and  there  was 
also  considerable  white  on  the  wings  and  about  the  head,  the  rest 
of  the  plumage  being  black.  As  we  had  too  favorable  a  view  of 
it  to  be  mistaken  as  to  its  general  characters,  I  mention  it  mainly 
for  the  purpose  of  calling  the  attention  of  other  visitors  to  it,  who 
may  hereafter  have  the  opportunity  of  visiting  the  mountains 
north-west  of  Colorado  City. 

It  is  not  of  course  supposable  that  in  our  hasty  reconnoissance  of 
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five  weeks  of  so  extended  a  region  that  we  saw  all  the  species  to 
be  found  there  at  the  time  of  our  visit,  though  we  can  hardly  have 
failed  to  notice  many  that  were  common.  The  water  birds  we  had 
few  opportunities  to  observe.  Among  the  Gralloe  the  greater  and 
lesser  tattlers  {Gambetta  melanoleuca  and  G.Jlavipes)  the  solitary 
and  red-backed  sandpipers  {Rhyacophiltis  solitariiLS  and  Pelidna 
Americana)  and  the  field  plover  {Actiturua  Bartramius)  were  the 
only  species  seen  besides  the  spotted  sandpiper  and  plovers  al- 
ready mentioned;  and  these  were  only  met  with  at  Lake  Pass, 
the  second  week  in  August.  The  only  heron  observed  was  one 
seen  at  a  distance  near  Denver ;  and  swimming  birds  were  almost 
equally  few.  The  absence  of  all  flycatchers  of  the  genera  TyraU' 
nu8  and  Myiarchv^  in  the  mountains,  and  the  scarcity  of  the  Syl- 
vicolidoe  were  noticeable  features.  The  absence  of  the  former  at 
localities  above  seven  thousand  feet  is  not  surprising,  since  they 
are  emphatically  southern  forms ;  but  we  confidently  expected  to 
meet  with  a  greater  variety  of  warblers. 

In  conclusion,  a  few  remarks  on  the  ornithological  faunie  of  the 
region  under  consideration.  Although  the  elevation  of  the  Plains 
at  the  eastern  base  of  the  Rocky  Mountains,  in  Colorado,  is 
generally  not  far  from  six  thousand  feet,  reaching  seven  thousand 
feet  only  on  the  divide  between  the  waters  of  the  Platte  and  the 
Arkansas  at  "Lake  Pass,"  we  have  both  at  Denver  and  Colorado 
City  a  comparatively  southern  fauna,  analogous  in  all  essential 
features  to  the  Carolinian  fauna  of  the  Eastern  Province.  From 
the  base  of  the  mountains  up  to  about  seven  thousand  five  hundred 
feet  we  find  a  fauna  more  nearly  analogous  to  the  Alleghanian  or 
to  that  of  Southern  New  England.  Thence  upward  to  about  ten 
thousand  Q^ve  hundred  feet  we  have  a  zone  more  resembling  the 
Canadian  fauna  of  the  East,  or  that  of  northern  New  England. 
From  this  point  upward  to  the  timber  line  the  fauna  is  more  anal- 
ogous to  that  of  the  Hudsonian,  or  that  of  the  shores  of  Hudson's 
Bay  and  the  valley  of  the  McKenzie  River.  Above  this  we  have 
a  region  dotted  with  snow  fields,  where  are  found  several  essen- 
tially arctic  forms. 
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Views  of  the  Microscopic  World.*  —  An  American  handbook 
of  microscopy  is  too  much  wanted  to  be  received  in  any  other  than 
a  kindl3'^  spirit.  Prof.  Brocklesby's  "  Views  of  the  Microscopic 
World,"  Dr.  King's  "  Microscopist's  Companion  "  and  Dr.  Wythe's 
"  Microscopist,"  have  been  unavailable  for  years ;  and  Dr.  Rich- 
ardson's recent  work  is  interesting  exclusively  to  medical  readers. 
Yet  any  one  who  takes  up  the  new  book  with  a  determination  to 
be  uureservedly  pleased  with  it,  cannot  but  be  disappointed  to  find 
it  only  a  new  edition  of  one  of  the  old  ones,  which  ignores  its  pre- 
decessor, and  changes  its  name  with  the  manifest  intention  of 
seeming  like  a  new  work. 

"  Views  of  the  Microscopic  World  "  written  by  the  same  accom- 
plished author  twenty  years  ago,  was  properly  described,  both  by 
its  name  and  in  its  preface,  as  no  manual  of  microscopical  vork, 
but  as  a  common-place  book  of  microscopic  views,  a  collection  of 
almost  disconnected  descriptions  and  illustrations,  each  valued  for 
its  own  merits,  of  what  were  then  unfamiliar  microscopic  objects. 
It  was  written  in  a  thoughtful,  philosophical  and  devout  spirit. 
Fresh  from  the  study  of  Ehrenberg  and  Mantell,  and  from  the  en- 
thusiastic and  successful  use  of  a  (then)  remarkable  microscope, 
the  author  briefly  introiluced  and  described  the  instrument,  and 
then,  evidently  with  a  will,  gave  the  longest  chapter  of  the  book, 
full  of  interesting  descriptions  of  the  diverse  organisms  classed 
by  Ehrenberg  under  the  vague  name  of  Infusoria.  Next  came  an 
t  cresting  medley  of  information  in  regard  to  Fossil  Infusona. 
Larger  aquatic  animals  followed,  up  to  insects,  in  a  short  chapter. 
Then  came  two  chapters,  the  most  valuable  because  the  most 
unique,  with  numerous  lithographic  illustrations  of  wood-sections, 
and  of  artificial  crystallizations.  A  final  chapter  reviewed  the 
parts  of  insects,  and  threw  into  the  bargain  mammals,  birds,  rep- 
tiles and  fishes —  to  saj^  nothing  of  mollusks  and  vegetables.  The 
voluipe,  now  little  known,  was  pleasant  and  conversational  in  its 
tone,  the  more  so,  perhaps,  because  informal,  unclassified  and  be- 
yond the  reach  of  scientific  criticism  ;  and  though  published  hi  an 

*  The  Amateur  Microscopist;  or  Views  of  tbe  Microscopic  World.    A  Handbook  of 
Microscopic  Manipulation  and  Microtcopic  Objects.    By  John  B.ocklefebyj  A.M.   New 
York :  Win.  Wood  &  Co.    1871. 
(352) 
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unattractive  style,  would  have  been  more  successful  had  it  not  ap- 
peared in  advance  of  the  present  demand  for  works  upon  the  sub- 
ject of  which  it  treats. 

The  present  edition  is  the  old  one,  only  moderately  modernized 
by  some  minor  alterations.  The  name  is  changed,  for  the  worse 
as  to  the  contents  of  the  volume,  but  for  the  better  as  to  the 
fashion  of  the  day ;  the  impracticable  microscope  of  the  original 
frontispiece  properly  gives  way  to  a  cheap  but  usef\il  instru- 
ment of  modern  style;  a  rewritten  preface  and  introduction 
form  connecting  links  between  the  name  and  the  book ;  and  the 
Infusoria,  though  not  rewritten,  are  somewhat  rearranged  by  the 
separation  of  the  vegetable  forms.  The  rest  of  the  work  is  simply 
reprinted,  with  scarcely  more  than  a  few  verbal  corrections.  The 
woodcuts  and  lithographs  are  scarcely  equal  in  quality  to  the 
original,  and  a  considerable  number  are  suppressed,  including  a 
part  of  the  interesting  series  of  wood-sections  and  crystallizations, 
the  one  section  of  a  root  being  one  of  the  loved  and  lost. 

The  treatment  of  Diatoms,  and  indeed  "Inftisoria"  generally, 
of  the  influence  of  temperature  on  vitality,  of  deep-sea  soundings 
and  dredgings,  and  of  the  microscopic  anatomy  of  the  higher 
plants,  gives  no  hint  of  the  vast  labor,  and  wonderful  results  of 
the  last  twenty  years.  The  unfortunate  haste  with  which  this  edi- 
tion was  prepared,  is  further  shown  by  an  abundance  of  minor 
errors,  such  as  the  failure  to  cut  out  all  the  allusions  to  the  sup- 
pressed plates,  and  the  reference  of  the  second  description  of  a  fig. 
to  the  wrong  cut  (Fig.  2),  which  is  given  in  the  right  place,  in- 
stead of  to  the  right  cut  (Fig.  3),  which  is  given  several  pages  be- 
yond. Of  course  minute  and  technical  criticism  would  be  impossi- 
ble in  regard  to  a  book  which  scarcely  claims  to  be  scientific ;  but 
such  errors  as  the  above  should  have  been  corrected,  and  it  would 
scarcely  be  too  much  to  ask  a  slight  improvement  in  classification. 
There  is  a  certain  interest  and  advantage  in  giving,  side  by  side, 
the  hairs  of  insects  and  of  quadrupeds,  and  the  scales  of  insects 
and  of  fishes,  and  the  crystals  fVom  plants,  and  those  artificially 
formed  upon  slides ;  but  there  can  scarcely  be  any  advantage  in 
throwing  the  corpuscles  of  blood,  the  pollen  of  plants,  and  the 
anatomy  of  the  flea,  all  into  the  same  group. 

Amateur  microscopists  will  want  to  place  this  name-sake  book 
by  the  side  of  the  really  more  serviceable  Lankester's  Half  Hours 
and  Wood's  Common  Objects ;  but  intelligent  general  readers,  and 
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natural  history  students  are  those  who  will  find  it  of  the  most  real 
use.  We  are  sincerely  thankful  to  the  publishers  for  the  present 
attractive  edition  of  this  lately  unattainable  work;  though  we 
cannot  approve  of  their  economy  in  suppressing  a  part  of  the 
plates,  and  cannot  but  regret  that  they  did  not  induce  the  author 
to  give  us  a  book  written  in  the  spirit  of  1871,  instead  of  repub- 
lishing the  ideas  of  1850.— R.  H.  Yt. 

Revision  op  some  of  the  American  Butterflies.* — In  ad- 
vance of  the  publication  of  the  volume  on  the  Butterflies  of  New 
England,  upon  which  Mr.  Scudder  has  been  for  some  time  en- 
gaged, and  which  is  not  far  from  completion,  the  public  is  pre- 
sented with  this  digest  of  the  results  reached  by  the  author  in  a 
revised  classification  and  nomenclature  of  the  butterfiies  of  the 
New  England  and  Middle  States. 

The  four  years  of  almost  continuous  labor  which  the  author  has 
devoted  to  the  preparation  of  the  volume  above  referred  to, — the 
abundant  material  which  the  kindness  of  friends  has  placed  at  his 
disposal,  the  favorable  opportunity  enjoyed  by  him  during  a 
two  years'  sojourn  in  Europe  for  the  study  of  large  numbers  of 
European  forms  in  connexion  with  our  own,  and  a  persistent 
determination  to  investigate  personally,  so  far  as  possible,  each 
of  the  four  stages  of  every  species  reviewed  by  him,  —  lead  us  to 
indulge  the  hope  that  the  scheme  submitted  in  the  above  paper 
may  be  received  by  both  American  and  European  lepidopterists  as 
more  satisfactory  than  any  which  has  preceded  it.  It  is  presented 
at  the  present  time,  to  afford  opportunity  for  examination  and 
criticism,  and  for  the  correction  in  the  forthcoming  volume  of  any 
errors  which  may  be  discovered. 

Although  it  has  long  been  evident  that  many  changes  must  nec- 
essarily be  made  in  the  classification  and  nomenclature  of  our 
diumals,  yet  those  introduced  in  this  paper  are  so  numerous,  and 
some  of  so  radical  a  nature,  that  the  entomological  public  will  be 
startled  at  their  presentation,  and  prompted  to  look  for  some  way 
of  escape  ft'om  their  unpalatable  acceptance. 

Of  the  butterflies  occurring  in  New  England  and  adjoining  States, 
probably  exceeding  one  hundred  and  twenty-five  species,  only 
eleven  of  the  number  retain  unaltered,  in  this  revision,  the  names 

*  A  Systematic  Revision  of  some  of  the  American  Butterflies,  with  brief  notes  on  those 
known  to  occur  in  Essex  County,  Mass.  By  Samuel  H.  Scudder.  Prom  the  Report  of 
the  Peabody  Academy  of  Science  for  1871,  pages  S4  to  82  hiolusiTe.    Salem,  Mass.  1872. 
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under  which  they  are  at  present  recorded  in  our  lists.  It  will 
require  some  time  to  familiarize  the  tongue  with  the  substitution 
of  BasUarcJiia  Astyanax  for  LimenUis  ursvla^  Doxocopa  Herse  for 
Apalura  Clytouj  Papilio  Antiopa  for  Vanessa  ArUiopay  Incisalia 
Irus  for  Theda  Arsace,  Strymon  Titus  for  Tkeda  Mopsus^  and* 
Euphcedes  Qlaucus  for  Papilio  Tumus,  It  will  tax  the  memory  to 
charge  it  with  the  names  of  the  forty-five  genera  in  which  our 
Hesperidse  are  arranged  ;  yet  this,  and  whatever  else  is  required, 
should  be  cheerfully  accorded,  when  convinced  that  the  arduous 
work  of  the  author  has  been  properly  performed,  for  only  through 
serious  disturbance  is  error  to  be  eliminated. 

It  will  be  observed  that  quite  a  large  number  of  the  generic 
groups  of  Hiibner,  with  a  few  of  Scopoli  and  Schrank,  have  been 
reclaimed  from  their  desuetude.  This,  the  author  informs  us,  has 
been  done,  only  after  a  critical  study  of  the  history  of  every  genus 
proposed  for  butterflies  down  to  the  period  of  Hiibner's  catalogue 
in  1816,  and  in  strict  obedience  to  the  laws  of  priority  regulating 
zoological  nomenclature.  Of  the  many  new  genera  introduced, 
the  characters  of  two  are  presented  in  detail,  drawn  from  the  lar- 
val,  pupal  and  imaginal  states,  to  serve,  it  is  stated,  as  an  illustra- 
tion of  the  manner  in  which  all  the  genera  will  be  treated  in  the 
volume  in  preparation :  these  two  genera  are  Papilio  of  Linnseus 
(ha>dng  P.  Antiopa  for  its  type),  and  Aglais  of  Dalman  (with  P, 
urticce  for  its  type)  ;  their  details  occupy  ten  pages. 

The  classification  of  Mr.  Scudder,  exclusive  of  the  generic 
groups  is  as  follows : 


FamiUea. 


NTMPHALES  Linn. 


KURALBS  Fabr. 


Sab-flunlllet. 

ORCADB8  Borkb. 
Tribuni  Herbst. 


Najades  Borkb. 


Htpati  Hllbn. 

(  VE8TALB8  Herbst. 
I  Ephori  Herbst. 


PAPIUOXIDE8  Latr.  restr.  |  ^^^^t^^^' 
URBICOL^  Fabr. 


Tribes. 


(Arehonte$  Herbst. 
PhaUrati  Htibn. 
PrcB/eeti  Herbst. 
DryadtB  Borkh. 
Hmmadryadet  Borkb. 

iArmaHWXhn. 
AdoUtcenUi  Httbn. 
ViUicanttM  HUbn. 
iFugacia  Httbn. 
Voracia  Httbn. 
Frugalia  Httbn. 


The  Family  NYMPHALES  embraces  the  Satyridae  of  Swainson, 
Danaidfie  of  Doubleday,  Nymphalidae  of  Swainson  and  Lybytheidae 
of  Westwood.   It  is  equivalent  to  the  Nymphalidse  and  Lemoniidse 
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pars  (subfamily  Libythaeinfie  of  Kirby's  catalogue,  1871).  It  in- 
cludes twenty-three  genera,  among  which  are  several  established 
by  Hiibner  in  1816,  but  to  which  our  species  had  not  hitherto  been 
referred,  as  (Eneis,  Enodia,  Minois,  Megisto,  Doxocopa  and  Poly- 
'  gonia.  Under  Nymphalis  is  placed  Vanessa  J-album,  as  an  inter- 
mediate form  between  those  which  we  have  recognized  as  Vanessa 
and  Grapta.  Vanessa  Antiopa  is  made  the  type  of  the  restricted 
Linntean  genus  Papilio,  while  Vanessa  is  retained  for  Atalanta^ 
huntera  and  carduL  Argynnis  embraces  Gyhele^  Aphrodite  and 
Atlantis^  —  a  new  genus,  Speyeria,  being  established  for  Idalia^ 
with  Myrina  and  BeUona  assigned  to  Brenthis  of  Hiibner.  Our 
Melitseas  are  grouped  in  four  genera  as  Phyciodes  Tharos  and 
Phy.  Batesii,  Charidryas  Nycteis^  Limnoecia  Harrisii^  and  Euphy- 
dryas  Phaeton  —  the  last  three  generic  groups  being  new.  We 
miss  the  original  genus  Melitaea,  the  reason  of  which  is  not  evi- 
dent, but  we  presume  that  it  has  been  retained  for  such  European 
forms  as  Matuma^  Didyma,  Parihenie^  Artemis^  etc.  Our  Limeni- 
tides  Disippe^  ursula  (^  Proserpina  Edw.)  and  Arthemis  being 
distinct  from  the  European  forms  are  assigned  to  the  new  genus 
Basilarchia.  Danais  [Danius],  Junonia,  Euptoieta  and  Libjahea 
remain  as  before. 

The  family  KURALES  is  a  subdivision  of  the  Linnsean  group 
Plebeii  consisting  of  the  smajler  butterflies,  of  which  those 
marked  with  dark  spots  were  denominated  Rurales  and  those  with 
pellucid  spots  Urbicolss.  It  is  equivalent  to  the  Erycinidse  and 
PolyommatidfiB  of  Swainson's  system,  to  the  Erycinidse  and  Lycaen- 
idae  (Leach)  of  Westwood,  Lemoniidae  pars  and  Lycaenidae  of 
Kirby's  catalogue.  We  note  the  following  disposition  of  material 
in  this  family : 

Our  only  northern  representative  of  the  subfamily  Vestales 
Herbst  (ErycinidaB  of  Swainson  —  Chans  horealis  Gr.-Rob.,  is 
referred  to  the  genus  Polystichtis  of  Hiibn.  The  Theclas  consti- 
tute the  tribe  Armati  of  Hiibner,  with  a  division  in  six  genera. 
Melinus,  smilacis  and  Lceia  typify  three  new  genera  of  a  single 
species  each,  viz.,  Callipareus,  Mitouri  and  Erora.  With  Niphon 
as  the  type,  Augustus  and  Irus  form  the  genus  Incisalia  Minot 
MS.  In  the  original  genus  Thecla,  are  retained  Ontario^  lAparops 
(  zrstrigosa),  EdwardsH^  CaZanw«  ( z:^  inorata),  and  Acadica; 
Mopsus  appears  as  Strymon  Titus  (Fabr.). 

Of  the  Lycaenidae,  our  four  species  of  the  Argiolus  type  are 
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referred  to  Cyaniris  of  Dalman ;  Scudderii  and  Comyntas  respec- 
tively to  the  Hiibnerian  genera  of  Lycajides  and  Everes ;  for 
Pembina  the  new  genus  of  Glaucopsyche  is  established  having 
Lygdamtis  for  its  type.  The  genus  Lycsena,  after  various  limita- 
tions and  some  misapplications,  and  the  last  restriction  in  1832 
by  Swainson  to  species  of  the  European  Phlceas  type,  is  retained 
for  Americana  and  Epiosanthe^  leaving  Tfioe  for  the  genus  Chryso- 
phanus  under  the  specific  name  of  Hyllus  by  which  it  was  first 
described  by  Cramer. 

The  family  of  PAPILIONIDES  comprises  the  Danai  and 
Equites  of  Linnaeus,  and  the  Pieridse  of  later  systematists.  In 
it,  fourteen  genera  are  enumerated  in  the  present  paper. 

The  reference  of  Euhule  to  Catopsila  .of  Hiibner  instead  of 
Callidryas  Boisd.,  is  in  accordance  with  Kirby's  recent  arrange- 
ment. Colias  is  retained  for  Philodice,  Eurytheme  and  Keewaydin  ; 
rapce  and  oleracea  are  removed  to  the  genus  Ganoris  of  Dalman  ; 
protodice  and  vemalis  to  Synchloe  of  Hiibner. 

The  dismemberment  of  Papilio  reaches  its  greatest  possible 
extent  in  the  assignment  of  our  five  species  to  as  many  genera, 
established  by  Scopoli,  Dalman  and  Hiibner.  Under  their  new 
nomenclature  they  present  themselves  as  Laertias  Philenor^ 
Pterourus  Troilus,  Euphceades  Glaucus,  Iphidides  Ajax  and  Ama- 
ryssus  Polyxenes  (  =  Asterias). 

So  long  ago  as  in  1859,  it  was  announced  that  Mr.  Scudder  was 
engaged  upon  a  monograph  of  our  Hesperidae.  The  result  of  his 
study  in  this  direction  is  given  in  part,  in  the  systematic  arrange- 
ment now  before  us  of  the  heterogeneous  material  which  had  been 
previously  referred  to  the  genera  Eudamus,  Nisoniades,  Pamphila 
and  Hesperia — the  latter  serving  as  a  convenient  receptacle  for 
whatever  species  might  not  properly  be  located  elsewhere.  For 
the  order  evoked  from  so  great  conf\ision,  we  owe  the  author  a 
debt  of  gratitude. 

Under  the  Linnsean  name  of  URBICOL-^,  our  American  Hes- 
peridae (including  all  the  United  States  species  together  with  a 
few  from  Central  America)  are  presented  in  forty-five  genera,  of 
which  number,  thirty-two  are  new.  The  generic  characters  are 
omitted  from  the  present  paper,  that  it  might  not  be  unduly  ex- 
tended. As  we  turn  the  pages  in  hurried  review,  among  much 
that  draws  attention,  we  note  the  following : 

To  TJiymele  Proteus  Linn.,  of  the  occuiTcnce  of  which  in  New 
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England  we  were  not  previously  aware,  a  range  is  ascribed  through 
Eastern  North  America  as  far  north  as  Connecticut.  Epargyreus 
Tityrus  (Fabr.)  and  AckcUarus  Lycidas  (Sm.-Abb.)  are  credited 
with  an  equally  extensive  distribution,  viz.,  from  Florida  to  New 
England.  Indeed,  the  range  of  the  members  of  this  family  is  in 
such  marked  contrast  with  those  of  the  other  groups,  that  the 
occurrence  in  New  York  or  New  England  of  any  of  the  Southern 
forms  need  not  occasion  surprise.  Oligoria  maciUata  (Ikiw.), 
which  on  page  61  of  the  paper  under  notice,  is  assigned  to  Florida, 
has  on  one  occasion  been  captured  in  New  York,  latitude  42^**. 
As  ranging  from  the  Gulf  to  the  Eastern  States,  the  following 
Hesperians  are  recorded  in  these  pages :  BathylluSj  Pylades^  Brizo^ 
Martialis^  Horatius^  Catullus,  Numitor,  vialis,  Samoset,  Logan, 
Zabulon,  Phyloeus,  Saasaxms,  Huron,  Brettus  (=Wingina),  ^gre- 
remet,  Olynthus  and  Monaco,  Additional  information  of  distribu- 
tion would  undoubtedly  materially  extend  the  above  list. 

The  species  of  Nisoniades,  with  the  exception  of  Catullus, 
which  is  made  the  type  of  a  new  genus,  Pholisora,  are  referred  to 
ErjTinis  of  Schrank,  in  accordance  with  Staudinger's  restriction 
from  its  original  extension  over  all  the  European  Hesperians. 
Hesperia  is  limited  to  the  few  species  of  the  European  malvce  type, 
our  only  northern  representatives  being  H.  tessellata  nov.  sp.(Penn. 
to  Texas)  and  H,  centaureoe  Ramb.  (=  Wyandot  Edw). 

Some  good  service  is  rendered  in  the  determination  of  synon- 
ymy, as  may  appear  from  the  following  citations :  Numitor  Fabr.= 
puer  HiJbn.  and  marginatus  Harris ;  Samoset  Scudd.  =  alternata 
Gr.-Rob. ;  loioa  Scudd.  =  vitellius  Sm.-Abb. ;  Logan  Edw.  =  Del- 
aware Edw. ;  JEtna  Boisd.  =  Egeremet  Scudd. ;  bimacula  Gr.- 
Rob.=  Aconootus  Scudd. ;  Taumas  Fabr.  =  Ahaton  Harr. ;  Accius 
Sm.-Abb.  =  Monoco  Scudd.  and  punctella  Gr.-Rob. 

We  welcome  this  revision  as  an  exceedingly  valuable  contribu- 
tion to  American  Lepidopterology,  —  the  more  welcome  as  fore- 
telling the  bounteous  harvest  to  be  enjoyed,  when  the  fVuits  of 
years  of  culture  and  of  toil  over  extended  fields,  shall  be  spread 
before  us,  in  the  volume  of  which  this  modest  pamphlet  is  the 
precursor. 

A  few  typographical  errors  occur  in  the  paper.*     It  certainly 

•Page  10,  line  28,  for  Poltchlorl'8  read  Polychloros;  p. 96, 1. 2,  for  Telenis  rend 
Selenis ;  p,  31, 1. 1,  for  MITOUBI  read  MTTOUBA ;  p.  33, 1. 38,  for  Ltqdarn'US  read 
LroDAMUS  ;  p.  35, 1.  IQfOmit  "  has  never  been  described  ;  it  ;'*  p.  36,  transfer  Lyciena 
No.  2  to  Cbrysophanus  op  same  page;  p.  39, 1.6,  for  Palidnb  read  Peudne;  p.  39, 1. 
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reflects  great  credit  upon  the  gentlemen  under  whose  supervision 
the  paper  was  printed,  that  without  the  opportunity  of  revision  by 
the  author,  and  from  manuscript  closely  written  on  both  sides  of 
thin  paper,  as  we  incidentally  learn,  so  very  few  errors  should  have 
occurred. 

Birds  op  Kansas.* — The  present  list,  "though  based  upon  the 
personal  observations  of  the  author  during  a  residence  of  six 
years  in  Kansas,"  does  not  purport  to  be  a  complete  catalogue  of 
the  birds  of  that  State.  It  embraces  the  names  of  two  hundred 
and  thirty-nine  species,  and  contains  short  notes  respecting  the 
relative  abundance  and  special  haunts  of  most  of  them.  Whilst 
of  considerable  value  as  a  faunal  list,  it  abounds  in  errors  to  such 
an  extent  as  greatly  to  impair  its  usefulness.  Among  the  one 
hundred  species  marked  with  an  asterisk  to  show  that  they  are 
"known  to  breed  in  Kansas"  we  find  Regulua  calendula^  Dendrceca 
coranata,  Pinicola  ^^ canadensis,**  Passerella  iliacay  and  ^gialitis 
semipalmatus,  whose  southern  limit  in  the  breeding  season  is  well 
known  to  be  many  hundred  miles  north  of  Kansas.  On  the  other 
hand  such  characteristic  and  abundant  summer  species  as  CalamO' 
spiza  bicolor  and  Cotumiculus  passerinus,  and  nearly  twenty  others 
now  well  known  to  breed  in  Kansas,  are  without  the  asterisk. 
Among  the  species  one  naturally  expects  to  see  in  a  list  of  the 
pretensions  of  the  present,  we  look  in  vain  for  Dendrceca  coerulea, 
Vireo  Noveboracensis,  Plectrophanes  omatus,  P,  Maccownii,  Guiraca 
melanocepkala,  Spizella  pallida,  Peuccea  ^^Cassinii,**  Antrostomus 
Nuttalli,  Pedioecetes  phasianellus  and  ^gialitis  montanus,  all  of 
which  are  more  or  less  common,  whilst  some  of  them  are  among 
the  most  characteristic  species  of  the  middle  and  western  portions 
of  the  state.  Among  the  western  species  mentioned  are  Falco 
polyagrus,  Colaptes  ^''hybridus,**  Poospiza  bilineata,  Passerella  schis- 
tacea,  Junco  Oregoniis,  Icterus  BullocTdi,  and  Centrocercus  uro- 
phdsianus,  all  of  which  may  occur  of  course  as  stragglers,  though 
not  often  seen  in  the  latitude  of  Kansas,  east  of  the  Rocky 
Mountains.  Perhaps  for  Centrocercus  urophasianus  the  writer 
meant  to  have  written    Pedioecetes  pJiasianellv^^  and  for  ^gi- 

15,  for  EUKYTHAMB  read  Eurtthemb;  p.  45,  line  81,  for  Ckdverlyi  read  Culverleyi ;  p. 
40, 1. 2,  for  Epay.  Pityrua  read  ^par.  TUyrua ;  p.  50, 1.  25,  for  Thiu.88  read  Turaso; 
p.  50, 1. 12,  for  Endamus  read  Eudamu$  i  p.  59,  ].  15,  for  Palatka  read  PUatkai  p.  «2, 1. 2, 
for  EUDBYAS  read  Eudamus;  p.  02. 1.  9,  for  BuUuta  read  BuleiUa, 

*  Catalogue  of  the  Birds  of  Kansas.    By  Frank  H.  Snow.    Professor  of  Natural 
History  and  Meteorology  in  the  University  of  Kansas,  Topeka,  1872.   pp.  8. 
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cditis  semipcUmatus^  JE,  montanuSy  both  of  which  species,  as 
already  noticed,  are  omitted  from  the  list,  though  it  is  hard  to 
suppose  that  in  either  case  he  could  have  mistaken  the  one  bird 
for  the  other. 

While  faunal  lists  of  the  birds  of  the  western  states  and  terri- 
tories are  so  very  desirable,  they  more  than  defeat  their  usefulness 
unless  prepared  with  a  considerable  degree  of  accuracy.  K  the 
writer  of  the  present  list  had  restricted  it  to  a  smaller  locality, 
say  for  instance  a  single  county,  and  had  added  from  his  note 
books  more  explicit  data,  especially  in  respect  to  the  times  of 
arrival  and  departure  of  the  birds,  his  catalogue  would  have  had 
far  more  value  as  a  faunal  record,  and  would  doubtless  have  been 
as  a  whole  much  more  accurate. — J.  A.  A. 

Newton's  ORNrrnoLOGiCAL  Register.* — The  pamphlet  before  us 
is  a  description  of  a  Record  of  Ornithological  Observations  made 
by  Messrs.  A.  and  E.  Newton  for  the  years  1850-'59.  Great  ad- 
vantage flows  fi'om  a  continuous  series  of  such  observations  in  any 
department  of  Natural  History,  and  the  system  devised  and  per- 
fected for  this  piu-pose  seems  to  us  very  praiseworthy.  It  is  difl3- 
cult  to  gain  an  idea  of  this  unique  register  without  inspection  of 
an  accompanying  lithographic  sheet  representing  a  month's  record 
in  facsimile;  but  it  will  suffice  to  say  that  the  record  is  kept  al- 
most entirely  by  means  of  a  few  simple  but  expressive  symbols,  the 
use  and  purport  of  which  may  be  readily  learned.  By  these  signs 
a  day's  observations  may  be  duly  recorded  in  a  few  moments,  and 
the  system  recommends  itself  for  this  if  for  no  other  reason- 
Prof.  Newton  says  that  the  benefits  accruing  were  "out  of  all  pro- 
portion" to  the  time  and  trouble  bestowed  ;  and  not  the  least  of 
these,  was  the  enforcing  of  a  habit  of  close  daily  observation, 
essential  to  the  culture  of  practicalbrnithology.  Many  extremely 
valuable,  and  some  novel,  facts  were  ascertained  respecting  the 
movements,  the  pairing,  nesting,  singing  of  birds,  and  their  general 
habits.  It  was  unexpected!}'  discovered,  among  other  things,  that 
the  meteorological  observations  made  in  the  hope  that  one  set  of 
observations  might  throw  light  on  the  other,  gave  negative  results, 
no  birds  proving  reliable  weather-prophets.  We  should  judge  that 
the  digestion  of  the  great  mass  of  material  accumulated  in  this 

*On  a  Method  of  Registering  Natural  Hif^tory  Observations.  By  AUVed  Newton. 
From  the  NorfoUc  and  Norwich  Society's  Proceedings,  1870. 
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way  would  be  a  matter  of  mach  time  and  care,  but  the  same  is 
true  of  observations  recorded  in  the  usual  manner. 

We  wish  that  a  number  of  copies  of  this  interesting  brochure 
could  be  placed  on  sale  at  the  Naturalists'  Agency,  so  that  our 
ornithologists  might  have  the  opportunity  of  acquainting  them- 
selves with  the  merits  of  the  record,  and  consider  the  propriety 
of  adopting  the  system.  —  E.  C. 

BOTANY. 
The  Geographical  Distribution  op  CoMPOSiTiE.  —  Mr.  G. 
Bentham  read  a  paper  on  this  subject  at  two  recent  meetings  of 
the  Linnaian  Society,  in  continuation  of  his  paper  on  the  structure 
of  the  same  order  of  plants  {Academy^  vol.  iii.  p.  73).  The  genera 
and  species  of  this  largest  order  of  flowering  plants  are  about 
equally  distributed  between  the  Old  and  New  World ;  of  the 
genera  about  410  are  found  in  the  former  and  430  in  the  latter ; 
of  species,  about  4400  in  the  Old  World  and  a  rather  larger 
number  in  the  New.  Not  quite  70  species  are  common  to  the  two 
hemispheres,  and  these  mostly  belong  to  the  extreme  northern 
regions ;  a  few  are  common  to  New  Zealand  and  Antarctic  America ; 
not  more  than  a  dozen  tropical  species  are  found  in  both  the  Old 
and  New  World,  and  some  of  these  are  coast  plants.  The  form 
which  Mr.  Bentham  looks  on  as  prototypic,  and  possibly  ancestral 
to  the  whole  order,  includes  a  few  closely  allied  genera,  distin- 
guished by  their  regular  corolla,  belonging  rather  more  to  the 
American  than  the  Old  World  distribution,  being  found  in  Chili, 
with  an  outlying  genus  in  St.  Helena.  Other  types,  apparently 
of  great  antiquity,  are  found  in  Africa,  Australia,  and  Western 
America.  Since  the  separation  of  the  Indo-Malayan  and  Austra- 
lian regions  from  one  another,  there  appears  to  have  been  a  conti- 
nuity of  races  of  Compositse  across  the  tropics  from  south  to 
north.  The  paper,  which  enters  exhaustively  into  the  distribution 
of  the  various  tribes  and  more  important  genera,  will  be  published 
in  the  "Journal  of  the  Linnsean  Society."  —  Academy, 

The  Coloring  Matter  op  Fungi.  —  Mr.  W.  C.  Sorby  has  com- 
municated to  "Nature"  a  series  of  observations  on  the  coloring 
matters  of  the  fungi  found  in  his  own  neighborhood  (Sheffield  in 
Yorkshire).  So  far  he  has  been  able  to  determine,  by  means 
of  their  optical  and  other  properties,  the  existence  of  at  least 
thirty  distinct  coloring  matters,  and  he  believes  the  number  will 
be  eventually  larger.    The  majority  of  Aingi  contain  at  least  two 
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and  many  contain  several  different  colored  substances  which  can 
be  separated  or  perfectly  well  distinguished.  Fully  twenty  have 
such  well-marked  optical  characters  that  they  could  be  recognized 
without  difficulty  in  other  plants ;  but  of  these  only  one  is  known 
to  occur  in  any  plant  not  a  fungus.  This  is  the  fine  orange 
color,  soluble  in  bi-sulphide  of  carbon,  found  in  Calocera  viscosa, 
which  agrees  perfectly  with  the  more  orange-colored  xanthophyll 
of  some  faded  leaves,  and  of  the  exterior  layer  of  the  root  of  the 
carrot.  Closely  allied  species  sometimes  contain  two  different 
kinds  of  coloring  matter  in  common,  but  very  often  one  or  more 
differ;  while  at  the  same  time  species  belonging  to  somewhat 
widely  separated  genera  are  occasionally  colored  by  identical 
substances.  Notwithstanding  this,  on  the  whole,  there  appears  to 
be  a  very  decided  connection  between  the  general  organization  of 
the  plant  and  the  particular  kind  of  coloring-matter  developed 
in  it.—  A.  W.  B. 

New  Stations  of  Rare  Plants. — Saxifraga  aizoides.  Warsaw 
Glen,  Wyoming  Co.,  N.  Y.  Very  abundant  high  up  on  shaded,  wet 
rocks.  (Genesee  Shales.)  Also  on  the  west  bank  of  the  Gene- 
see River  at  Portage,  Wyoming  Co.,  N.  Y.  between  the  middle  and 
lower  falls  where  it  occurs,  for  nearly  a  mile,  on  the  high  cliffs. 
Found  also  on  the  Gardeau  Bluffs  (425  ft.  high)  still  further 
down  the  river. 

Lythrum  Salicaria.    Marshes  at  the  head  of  Cayuga  Lake. 

Primula  Mistas»inica.  South  bank  of  Fall  Creek,  Ithaca,  just 
below  the  Triphammer  Fall,  —  abundant. 

Pinguicula  vulgaris, — With  the  preceding,  and  also  in  several 
places  on  Cascadilla  Creek,  Ithaca. 

Sisymbrium  canescens.  Enfield  Glen,  Tompkins  Co. ;  Watkins 
Glen,  Schuyler  Co.,  N.  Y. 

Phlox  subulata.  Everywhere  about  Ithaca.  Also  on  the  Gar- 
deau Bluffs,  Wyoming  Co.,  N.  Y. 

Sedum  tematum.  A  few  specimens  in  the  glen  of  Six  Mile 
Creek,  Ithaca  —  obviously  indigenous. — D.  S.  Jordan,  Instructor 
in  Botany^  Cornell  University, 

ZOOLOGY. 

A  Rarb  Animal. — On  Saturday,  February  17,  1872,  there  was 
brought  to  me  an  animal  I  had  never  seen  before,  and  which  I 
thought  was  new  to  this  region.    In  general  appearance  it  very 
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much  resembled  a  fox,  except  that  it  was  smaller  and  more  slender 
in  its  proportions,  and  it  had  a  ringed  tail  as  long  as  its  body. 
The  facial  expression  reminded  me  of  a  raccoon.  Upon  referring 
to  the  "Quadrupeds  of  Amenca"  I  found  it  to  be  an  animal  of 
which  it  was  the  sole  representative  both  in  genus  and  species, 
for  it  proved  to  be  the  Bassaris  astuta^  the  generic  name  being 
derived  from  a  word  signifying  a  little  fox  and  the  specific  name 
having  reference  to  its  manners  and  habits.  It  is  described  as 
an  inhabitant  of  Mexico  and  Western  Texas,  was  originally 
found  in  the  vicinity  of  the  City  of  Mexico  and  referred  to  by 
the  old  Spaniard  Hernandez.  It  was  first  brought  to  the  atten- 
tion of  naturalists  by  Mr.  Deppe  who,  in  1826,  sent  a  specimen 
to  Berlin  from  Western  Texas.  The  first  scientific  description 
was  by  Lichenstein,  who  named  it  as  above.  It  is  carnivorous, 
subsisting  on  small  animals,  birds  and  insects.  Red  river,  in 
Texas,  is  given  as  its  extreme  northern  geographical  limit,  and  it 
is  an  interesting  fact  in  natural  history  to  find  such  an  extreme 
southern  species  existing  in  full  size  and  vigor  in  this  so  much 
more  northern  latitude,  so  far  from  what  has  been  considered  its 
native  habitat.  It  suggests  some  interesting  questions.  Is  it 
an  accidental  wanderer  from  its  far-off  home?  This  can  hardly 
be,  for,  although  probably  full  grown,  its  teeth  indicate  it  as  a 
young  animal ;  and  the  great  distance  to  be  travelled  from  Texas 
to  Central  Ohio,  and  the  time  necessarily  consumed  in  the  journey, 
as  well  as  the  obstacles  of  great  rivers  to  be  crossed,  are  against 
the  theory  of  a  single  and  chance  migration  from  its  original 
locality.  Have  we  here,  then,  another  example  of  the  wonderful 
power  of  nature  which  enables  the  animal  "  in  the  struggle  for  life  " 
to  adapt  itself  to  the  varying  conditions  and  circumstances  with 
which  it  is  surrounded  ?  For  our  specimen  is  thickly  clothed  with 
fur,  while  its  progenitors,  like  most  other  warm  climate  species, 
were  probably  thinly  covered  with  hair,  and  this  fact  is  against 
any  recent  migration,  for  surely  more  than  one  season  would  be 
required  to  convert  a  simply  haired,  into  a  fur-bearing  ani- 
mal. I  conclude  our  specimen  was  native  bom  in  the  locality 
where  it  was  found,  and  if  others  of  its  species  in  Mexico  and 
Texas  are  without  ftir,  our  animal  is  a  descendant  from  those  which, 
perhaps,  through  many  generations,  have  been  gradually  fitted 
for  a  residence  in  a  more  northern  climate. 
The  little  animal  of  which  I  have  been  speaking  measured  thirty- 
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two  inches  frpm  the  end  of  its  nose  to  the  tip  of  the  tail,  and  when 
living  would  stand,  I  think,  about  seven  inches  in  height.  Its 
body  was  sixteen  and  one-half  and  its  tail  fifteen  and  one-half 
inches  in  length,  with  sixteen  rings  alternately  black  and  white. 
It  was  killed  in  Fairfield  County,  where  I  understand  there  were 
two  of  them,  and  as  this  one  is  a  male,  the  other  was  most  prob- 
ably a  female,  and  it  is  to  be  hoped  may  yet  be  captui*ed. — J. 
Sdllivant,  Columbus,  Ohio. 

Geographical  Distribution  of  Bassaris  astuta. —  A  late  num- 
ber of  the  "Ohio  State  Journal"  contains  an  interesting  account 
by  Prof.  J.  Sullivaut,  of  the  capture  of  this  animal  in  Fairfield 
County,  Ohio,  a  locality  considerably  removed  from  the  habitat  of 
the  species  as  hitherto  known.  This  curious  creature,  the  only 
American  representative  of  the  VlverridcB  or  numerous  family  of 
the  civet  cats,  etc.,  of  the  old  world  (though  not  belonging  strictly 
to  that  group  of  animals),  has  always  been  supposed  to  be  a  Mexi- 
can form,  restricted  in  its  northern  range  to  Texas,  Arkansas  and 
corresponding  latitudes,  thence  westward.  (See  Audubon  and 
Bachman,  Quad,  of  N.  A.  ii,  p.  314,  pi.  xcviii ;  Baird,  Mam.  of  N. 
A.,  p.  147 ;  Coues,  Am.  Nat.  i,  p.  351.)  As  corroborating  Profes- 
sor Sullivant's  article,  which  gives,  besides,  several  interesting 
facts  and  suggestions,  we  may  state  that  Mr.  J.  A.  Allen,  of  Cam- 
bridge, during  his  recent  explorations  in  the  West,  obtained 
unquestionable  evidence  of  the  occurrence  of  Bassaris  in  the 
vicinity  of  Fort  Hays,  Kansas. — Elliott  Codes. 

Colorado  Potato  Beetle. — I  notice  that,  in  the  April  No.  of 
the  American  Naturalist,  my  friend  Sanborn  Tenney  is  puzzled 
to  account  for  the  sudden  disappearance  of  the  Colorado  Potato 
Beetle  at  Niles,  Mich.  The  following  extract  from  my  fourth 
Report  may  give  him  some  light  on  the  subject.  They  have  not 
disappeared  for  good,  however,  but  will  doubtless  present  them- 
selves the  coming  season,  though,  mayhap,  in  greatly  reduced 
numbers. 

But  if  the  bugs  themselves  were  unprecedentedly  numerous,  so 
also  were  their  natural  enemies.  I  passed  through  potato  patches 
where  almost  every  Doryphora  larva  had  upon  the  back  of  the 
neck,  just  behind  the  head  one  or  more  eggs  of  its  deadly  parasite 
Ly delta  doryphorce  Riley  (Rep.  I,  Fig.  48),  which  is  the  only  gen- 
uine parasite  yet  known  to  attack  it ;  and  what  with  the  work  of 
such  natural  Enemies  and  the  efforts  of  man,  the  pest  suddenly 
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became  about  as  scarce  as  it  had  been  nnmerous  before.  All 
accounts  agree  as  to  the  sudden  dimiuution  of  its  numbers  ip  the 
month  of  June,  and  so  far  as  Missouri  is  concerned,  it  did  not 
increase  to  any  alarming  extent  during  the  rest  of  the  year.  The 
disappearance  was,  in  many  sections,  so  thorough  that  it  is  very 
questionable  whether  man  and  natural  enemies  should  alone  be 
credited  with  the  cause.  The  spring  was  uncommonly  dry  and 
warm,  and,  so  far,  was  favorable  to  the  increase  of  the  insect ;  but 
the  summer  drought  and  extreme  heat  which  followed  were  quite 
unfavorable  to  its  multiplication.  Warm  dry  weather  in  spring  is 
congenial  to  the  growth  and  well-being  of  the  lar^•8e  as  they  swarm 
upon  and  devour  our  vines;  but  at  a  later  stage  of  their  lives 
when  they  have  to  enter  the  eaith  to  undergo  their  transforma^ 
tions,  a  great  many  of  them  will  undoubtedly  die  if  the  earth  con- 
tinues excessively  dry  and  hot.  They  will,  in  short,  be  dried  and 
baked  to  death.  Those  who  have  had  large  experience  in  breed- 
ing insects,  and  who  understand  the  importance  of  coolness,  and 
especially  of  moisture  in  the  successful  development  of  those  which 
transform  underground,  feel  perfectly  warranted  in  such  an  infer- 
ence, even  though  no  systematic  and  accurate  experiments  have 
been  made  to  test  its  validity.  The  extreme  heat  and  dryness  of 
the  season,  furnished  a  good  opportunity'  to  employ  the  sun- 
scalding  remedy,  and  it  was  ftilly  ehown  that  in  an  intense  summer 
sun,  the.  larv^ae  and  even  the  beetles  will  very  generally  die  if 
knocked  from  the  vines  on  to  the  dry  and  heated  ground,  especially 
if  the  vines  have  been  well  hilled  ;  and  it  is  doubtless  because  the 
insect  cannot  thrive  when  the  thermometer  ranges  near  100°  F. 
that  the  southern  columns  of  the  spreading  army  extend  far  more 
slowly  than  the  northern.  Moreover,  the  past  summer  was  not  the 
first  one  in  which  the  sudden  disappearance  of  this  insect  under 
conditions  of  heat  and  drought  has  been  noticed ;  for  a  similar 
state  of  things  occurred  in  1868,  and  Dr.  Henry  Shimer,  of  Mt. 
Carroll,  III.,  then  attributed  such  disappearance  to  the  dryness  of 
the  season.*  We  are  justifiable,  therefore,  in  concluding  that 
while  dr3'nes8  and  warmth  may  be  very  pleasant  and  agreeable  to 
the  Colorado  Potato  Beetle  in  the  spring  or  in  the  f«3l,  they  are 
nevertheless  very  destructive  to  it  when  intensified  in  the  summer 
months. —  C.  V.  Kilet,  St,  Louis. 

Singing  Maryland  Marmot. —  For  the  last  forty  years  the 
fact  .of  the  common  Maryland  Marmot,  or  Woodchuck,  being  able 
to  sing  like  a  canary  bird,  but  in  a  softer,  sweeter  note,  has  been 
quite  familiar  to  myself,  and  others  who  could  be  brought  forward 
as  witnesses.  Mr.  Lockwood  seems  to  have  an  ear  to  hear,  which 
calls  out  for  the  thousandth  time  our  statement.  Mr.  Audubon 
Jr.  is  the  only  zoological  naturalist  who  would  lend  a  respectftil 

*  Am.  Nat.  vol.  iU,  pp.  91-09. 
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attention,  to  what  profit  we  know  not.  For  my  part  I  am  prepared 
to  believe  in  any  amount  of  animml  capacity ;  not  a  tithe  of  what 
is  already  known  can  be  safely  communicated  to  this  generation 
which  we  hope  to  show  ere  long.  Neither  "  the  whistling  of  the 
Woodchuck  in  its  burrow,"  by  which  we  understand  is  meant  the 
surprise  or  alarm  chuckle,  nor  the  loud  challenge  or  pseudo-bark 
of  the  Marmot  of  the  Sierra  Nevada  Mts.  etc.,  are  at  all  alluded 
to  in  the  following  remarks. 

When  a  lad  we  caught  a  very  young  Marmot.  Mother  pru- 
dently forecasting  care,  etc.,  stoutly  refused  to  allow  the  pet. 
Knowing  the  warm  side  of  a  mother's  heart,  we  wisely  resolved  to 
try  a  littlQ  finesse  in  order  to  gain  parental  permission,  so  my  older 
brother  and  myself  took  a  saucer  of  milk,  for  we  were  sure,  if  she 
saw  it  take  hold  with  both  infant  paws  like  a  little  babe  as  we  had, 
the  victory  was  om's.  Brother  got  all  things  ready,  and  I  insisted 
she  shonid  just  see  it  eat.  Her  kind  heart  yielded.  "  Wouldn't  have 
it  die  for  the  world ;  it  took  hold  of  the  edge  with  both  hands  so  like 
a  little  child."  It  was  raised.  It  had  a  seat  in  the  little  high  chair 
at  the  children's  table  full  oft.  Its  earnest  and  restless  concu- 
piscent purr  as  it  scented  sweet  cake  and  fragrant  viands  was 
wonderful.  At  length  it  became  as  familiar  as  the  family  cat  and 
finally  burrowed  under  the  doorstep.  My  impression  is  now,  and 
has  always  been,  that  it  was  a  female.  I  used  to  watch  the  pet 
very  closely  to  see  how  it  sang,  as  children  are  apt  to  do.  There 
was  a  slight  moving  of  the  nostrils  and  lips  find  consequently 
whiskers  with  an  air  of  unmistakable  happy  or  serene  enjoj^ment. 
I  question  much  if  this  is  altogether  unknown  to  others,  always 
excepting  naturalists, — A.  Kellogg,  M.D.,  San  Francisco, 

The  Position  op  the  Centre  of  Gravity  in  Insects. — M. 
Felix  Plateau  has  contributed  an  important  memoir  on  this  subject 
to  the  "  Bibliotheque  Universelle  Archives  des  Sciences  Physiques 
et  Naturelles,"  of  which  the  following  is  an  abstract  of  the  most 
important  conclusions  arrived  at.  (1.)  The  centre  of  gravity  in 
an  insect  is  situated  in  the  vertical  and  medial  plane  which  passes 
along  the  longitudinal  axis  of  the  body.  (2.)  It  occupies  a  posi- 
tion almost  identical  in  insects  of  the  same  species,  the  same  sex, 
and  in  the  same  attitude.  (3.)  The  exterior  form  of  the  body 
rarely  permits  the  determination  of  the  exact  position  of  the 
centre  of  gravity  without  experiment.     (4.)  It  does  not  oocapy 
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the  same  position  in  the  two  sexes  of  one  species.  It  is  some- 
times less  and  sometimes  mora  to  the  rear  in  the  females  than  in 
the  males  and  its  situation  depends  on  the  relations  existing 
between  the  different  dimensions  of  the  individuals.  (5.)  While 
standing,  the  centre  of  gi'avity  is  placed  at  the  centre  of  the  abdo- 
men, or  in  the  posterior  portion  of  the  thorax,  and  usually  in  the 
centre  of  the  length  of  the  body.  (6.)  When  an  insect  is  walking 
its  centre  of  gravity  undergoes  constant  displacement  about  a 
mean  point,  but  the  distances  of  displacement  are  too  small  to  be 
measured.  (7.)  The  displacement  of  the  centre  of  gravity  when 
an  insect  passes  from  a  state  of  repose  to  that  of  flight,  cannot 
be  ascertained  except  with  those  species  where  the  wings  lie 
folded  on  the  back  when  in  a  state  of  repose.  The  displacement 
is  horizontal,  and  from  back  to  front.  (8.)  During  active  flight, 
the  centre  of  gravity  oscillates  continually  about  a  mean  position 
which  corresponds  with  the  instants  when  the  extremities  of  the 
wings  pass  the  point  of  crossing  of  the  S-shaped  curve  which 
they  describe  in  the  air.  (9.)  In  aquatic  insects  it  is  nearer  to 
the  lower  than  to  the  upper  surface  of  the  body.  (10.)  During 
swimming,  the  movements  of  the  posterior  feet,  acting  like  oars, 
determine  the  oscillation  of  the  centre  of  gravity  around  a  mean 
position,  which  answers  to  the  position  of  the  swimming  feet 
placed  at  the  middle  of  their  course. —  A.  W.  B. 

Occurrence  op  the  Scissor-tail  Flycatcher  in  New  Jerset. 
On  the  15th  of  April  last,  a  magnificent  specimen  of  the  ^^  Scissor- 
tail"  {Milvvlus  forficatus  Swainson),  was  shot  on  the  Crosswicks 
Meadows,  five  miles  south  of  Trenton,  N.  J.  The  specimen  was 
a  male  bird,  in  fVill  health  and  feather ;  weighing  two  and  one-half 
ounces  avoirdupois,  and  measuring  thirteen  and  one-half  inches 
from  the  tip  of  the  beak  to  the  extremity  of  the  tail.  The  bird, 
when  captured,  was  busily  engaged  in  picking  semi-dormant 
insects  Arom  the  bark  of  the  trees  ;  creeping  about  very  much  as 
is  the  custom  of  the  Certhia  Americcma;  and  all  the  while,  opening 
and  shutting  the  long  scissor-like  tail.  The  stomach,  on  examina- 
tion, proved  to  be  fVill  of  small  coleoptera,  insects,  eggs  and  flies. 
The  specimen  has  been  mounted,  and  will  be  forwarded  to  you  in 
a  few  days. 

On  reference  to  the  Pacific  R.  R.  Rep.  vol.  ix,  page  168,  we  find 
that  Prof.  Baird  states  that  the  allied  species,  Milvulus  tyrannm 
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Bon.  is  entitled  to  a  place  in  the  United  States  Fauna,  "on  aceoant 
of  two  specimens  in  New  Jersey,  captured,  at  long  intervals  ;  and 
one  or  two  seen  by  Mr.  Audubon  in  the  South-west ; "  but  no 
mention  is  made  of  this  species  we  have  taken  here  in  New  Jersey, 
being  found  farther  north  than  Texas,  where  it  is  quite  abundant. 
We  have  already  called  attention  to  the  fact  of  New  Jersey 
being  "a  sort  of  neutral  ground  in  the  matter  of  geographical 
distribution ; "  and  the  occurrence  of  this  southern  flycatcher  is 
an  additional  proof  of  the  fact ;  the  more  so,  because  it  was  taken 
when  the  weather  was  chilly,  and  during  a  spring  more  backward 
than  any  for  the  past  twelve  years.  It  might  perhaps  have  been 
easier  to  account  for  the  presence  of  this  bird  had  the  season 
been  far  advanced,  or  had  a  southerly  wind  or  storm  prevailed  for 
a  week  or  ten  days  previously ;  but  the  very  opposite  of  all  this 
had  been  in  reality  the  case.  —  Charles  C.  Abbott. 

Habits  of  the  Young  Cuckoo. —  Mr.  Hugh  Blackbom,  of 
Glasgow,  Scotland,  has  published  an  account  of  a  remarkable 
contest  witnessed  between  the  young  of  the  cuckoo  and  of  the 
common  meadow  pipit  or  titlark.  The  nests  contained  two 
pipits'  eggs  and  one  cuckoo's,  the  former  of  which  were  hatched 
first.  Within  forty-eight  hours  after  the  hatching  of  the  cuckoo, 
it  had  expelled  both  the  pipits  from  the  nests  and  on  their 
being  replaced  struggled  about  till  it  got  its  back  under  one  of 
them,  when  it  climbed  backwards  directly  up  the  open  side  of  the 
nest,  and  pitched  the  pipit  from  its  back  on  to  the  edge,  finally 
forcing  it  off.  After  this  had  been  done  several  times,  the  pipits 
were  at  length  found  dead  and  cold,  and  when  they  were  then 
replaced  the  cuckoo  inade  no  effort  to  eject  them.  The  singular 
part  of  the  affair  is  that  the  cuckoo  was  perfectly  naked  and  blind, 
while  the  pipits  had  well-developed  quills  on  the  wings  and  back, 
and  had  bright  eyes  partially  open ;  yet  they  seemed  quite  help- 
less under  the  manipulations  of  the  cuckoo,  which  looked  a  much 
less  developed  creature.  Each  time,  the  cuckoo,  though  perfectly 
blind,  made  wijth  unerring  certainty  for  the  open  side  of  the  nest, 
the  only  part  where  it  could  throw  its  burden  down  the  bank  on 
which  the  nest  was  placed. —  A.  W.  B. 

Great  Auk  (Alca  impennis). — Professor  James  Orton  in  his 
article  on  the  Great  Auk,  American  Naturalist,  Dec,  1869,  page 
540,  says: — "Once  very  abundant  on  both  shores  of  the  North 
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Atlantic,  it  is  now  believed  to  be  entirely  eztinct,  none  having 
been  seen  or  heard  of  alive  since  1844,  when  two  were  taken  near 
Iceland." 

While  at  Montreal  in  Aug.,  1871,  Mr.  Alfred  Lechevallier,  a 
naturalist  who  has  collected  largely  in  Labrador,  infoimed  me  of 
a  specimen  in  his  possession  Qf  this  supposed  to  be  extinct  species. 
It  was  found  dead  in  the  vicinity  of  St.  Augustin,  Labrador  coast, 
in  November,  1870,  by  some  Indians  from  whom  Mr.  Lechevallier 
obtained  it  while  collecting  there  at  the  time.  It  was  a  male,  and 
although  in  a  very  bad  state  he  preserved  it  and  has  recently  sold 
it  to  a  naturalist  in  France,  who  is  to  send  it  to  Austria. 

Although  it  was  a  very  poor  specimen  he  realized  two  hundred 
dollars. — Ruthven  Deanb,  Cambridge^  Mass. 

AcTivrrr  op  Trout  and  Salmon.  —  Frank  Buckland  says  of 
the  American  brook  trout :  "  These  American  fish  are  much  more 
active  and,  I  was  going  to  write  —  it  may  be  even  so  —  intelligent 
fish  than  the  salmon  or  trout  (English).  Possibly  they  may  have 
imbibed  some  of  the  national  American  sharpness.  I  think  I  shall 
consult  them  on  the  Alabama  question." 

I  myself,  while  manipulating  trout  and  salmon,  at  Orland,  last 
November,  learned  that  the  former,  although  not  a  quarter  the 
size  of  the  salmon,  was  the  more  difficult  fish  to  handle.  This 
was  partially  owing  to  the  plump  shape  of  the  trout,  which  caused 
the  hand  to  slip  off  over  the  head  or  tail,  and  to  a  greater  extent 
to  its  superior  activity.  The  facility  with  which  salmon  yielded 
to  manipulation  was  an  agreeable  surprise. — C.  G.  A. 

The  Carolina  Hemirhamphus.  —  My  observations  confirm  and 
extend  Dr.  Coues'  note  (Am.  Naturalist,  vi.,  p.  49,)  on  this 
species.  According  to  my  note-book  the  fish  was  first  seen  by  me 
Sept.  21,  1871,  when  sevefal  specimens  were  taken  in  a  seine  with 
mullet,  and  became  very  abundant  about  the  last  of  the  month. 
At  this  season  vast  schools  of  the  Bluefish  {Pomatomus  saltator) 
were  observed  feeding  upon  .the  still  vaster  schools  of  the  Hemp- 
rhamplius^  which  appear  to  be  their  favorite  food.  •  I  have  seen  a 
Bluefish,  when  drawn  into  a  boat,  eject  from  its  mouth  as  many 
as  eight  good-sized  Hemirhamphi. — H,  C.  Yabrow,  M.D.,  U.S.A., 
Fort  Macon,  N.  C 

Pouched  Rat  {Perognatus  fasceatus). —  This  is  not  very  abun- 
dant in  Texas.    They  dwell  in  burrows  eight  to  ten  inches  deep, 
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with  subterranean  galleries,  having  several  outlets.  It  has  a  large 
head,  full  lustrous  black  eyes,  teeth  exceedingly  sharp  and  well  set. 
Ears  round  and  one-fourth  of  an  inch  long,  tail  two  inches  long, 
clavate  and  tufted  with  short,  stiff  hair ;  feet  long,  five  fingers,  body 
well  formed  with  muscular  arms  and  thighs. —  G.  Lincecum,  Long 
Pointy  Texas.  —  Communicated  by  the.  Smithsonian  Institution. 

A  New  Bird  to  the  United  States.  An  esteemed  conespond- 
ent.  Lieutenant  Charles  Bendire,  U.  S.  Army,  stationed  at  Tucson, 
Arizona,  writes  to  me  concerning  an  owl  of  the  genus  Glaucidium 
which  he  procured  in  that  locality.  It  ditt'ers,  he  says,  from  Cas- 
sin's  description  of  G.  gnoma  as  follows:  —  "The  tail-feathers, 
which  are  brown,  are  distinctly  barred  with  fulvous,  or  rather  ru- 
fous, fading  into  white  at  the  edges  of  the  inner  webs.  The  feathers 
of  the  head  are  ashy-brown  with  very  narrow  longitudinal  stripes 
of  white.  The  quills  of  the  wing  are  brown,  their  outer  webs  with 
small  triangular  spots  of  pale  rufous,  the  inner  webs  with  larger 
spots  of  the  same  shape,  ashy  white  fading  to  pure  white  on  the 
edges."  lie  was  thoughtful  enough  to  enclose  some  of  the  char- 
acteristic feathers,  and  on  my  showing  them  to  Mr.  Ridgway,  now 
our  highest  authority  on  American  birds  of  prey,  he  pronounced 
them  to  be  those  of  Glaucidium  ferrugineum^  a  form  not  hitherto 
found  within  our  limits.  —  Elliott  Coues. 

The  Nest,  Eggs,  and  Breeding  Habits  op  Harporhtnchus 
CRissALis.  In  a  later  communication,  containing  much  novel  and 
interesting  information  upon  the  birds  of  southern  Arizona,  Lieu- 
tenant Bendire  furnishes  a  most  excellent  biography  of  this  spe- 
cies, which  I  lose  no  time  in  making  public,  since  Nothing  of  spe- 
cial consequence  has  hitherto  been  recorded.  Although  the  bird 
is  still  extremely  rare  in  collections.  Lieutenant  Bendire  took  no 
less  than  six  nests  with  eggs  during  the  fourth  week  of  March  last. 

"The  nest,"  he  writes,  "  is  externally  composed  of  dry  sticks, 
some  of  which  are  fully  a  quarter  of  an  inch  thick ;  the  lining 
consists  exclusively  of  dry  rotten  fibres  of  a  species  of  wild  hemp, 
or  Asclepias ;  in  none  of  the  nests  did  I  find  any  roots,  leaves  or 
hair.  The  inner  dia^ieter  of  the  nest  is  about  three  inches,  with 
a  depth  of  about  two  inches.  Taking  it  all  together,  it  is  not 
very  artistically  constructed.  None  of  the  nests  were  more  than 
three  feet  from  the  ground.  In  two  cases  I  found  nests  in  a  dense 
bushy  thicket  of  wild  currant,  twice  again  in  willow  bushes,  and 
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in  another  instance  in  an  ironwood  bush.  The  red-vented  thrush 
is  very  shy,  hard  to  observe,  restless  and  quick  in  its  movements. 
It  appears  to  prefer  damp,  shady  localities  near  water  courses,  and 
confines  itself  principally  to  spots  where  the  wild  currant  is  abun- 
dant. At  present  [Mar.  27],  it  appears  to  feed  principally  on  in- 
sects. Its  flight  is  short  —  only  long  enough  to  enable  the  bird 
to  reach  the  next  clump  of  bushes.  It  seems  to  have  more 
frequent  recourse  to  running  than  to  flying,  and  dives  through  the 
densest  undergrowth  with  great  facility  and  swiftness.  The  usual 
number  of  eggs  laid  by  this  bird  (strange  as  it  may  appear)  is 
only  two^  of  an  emerald  green  color,  and  unspotted.  The  first  set 
I  found  [Mar.  22]  contained  small  embrj-os,  the  third  [next  day] 
was  only  a  single  Qgg  with  a  very  large  embrj'O ;  it  was  broken, 
and  must  have  been  laid  as  early  as  the  tenth  of  March.  From 
the  number  of  nests  taken  it  would  appear  that  this  bird  is 
common  ;  but  this  is  by  no  means  the  case,  and  I  believe  I  have 
found  every  nest  of  it  on  the  Rillito.  I  never  saw  the  bird  along 
the  Santa  Cruz  River,  near  Tucson,  or  in  any  other  part  of  the 
Territory  where  I  have  been,  including  a  good  portion  of  the  Salt 
Kiver  and  Gila  country."  Lieutenant  Bendire  is  evidently  ob- 
serving and  collecting  with  zeal,  industry  and  discretion,  in  an 
interesting  and  little-worked  field.  Important  results  are  to  be 
anticipated  from  his  labors,  and  I  am  sure  that  other  ornitholo- 
gists join  me  in  wishing  him  abundant  success.  —  Elliott  Coues. 

Intelligence  in  Monkeys.  I  have  two  species  of  Cehus  in  my 
study,  C.  capucinus  and  a  half  grown  C.  apella.  They  are 
"  Jack"  and  "Jim,"  and  a  friend  inquires  whether  they  are  not  like 
the  James  and  John  of  scripture,  sons  of  Cebidce  (ee)?  Jack 
displays  a  thousand  traits  of  monkey  ingenuity.  He  is  an  admi- 
rable catcher,  seldom  missing  anything  from  a  large  brush  to  a 
grain,  using  two  hands  or  one.  PTis  cage  door  is  fastened  by  two 
hooks,  and  these  are  kept  in  their  places  by  nails  driven  in  behind 
them.  lie  generally  finds  means  sooner  or  later  of  drawing  out 
the  nails,  unhooking  the  hooks,  and  getting  free.  He  then  occu- 
pies himself  in  breaking  up  various  objects  and  examining  their 
interior  appearances,  no  doubt  in  search  of  food.  To  prevent  his 
escape  I  fastened  him  by*  a  leather  strap  to  the  slats  of  the  cage, 
but  he  soon  untied  the  knot,  and  then  relieved  himself  of  the  strap 
by  cutting  and  drawing  out  the*  threads  which  held  the  flaps  for 
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the  buckle.  He  then  used  the  strap  in  a  novel  way.  He  was  ac- 
customed to  catch  his  food  (bread,  potatoes,  fruit,  etc.)  with  his 
hands,  when  thrown  to  him.  Sometimes  the  pieces  fell  short  three 
or  four  feet.  One  day  he  seized  his  strap  and  began  to  throw  it 
at  the  food,  retaining  his  hold  of  one  end.  He  took  pretty  correct 
aim,  and  finally  drew  the  pieces  to  within  reach  of  his  hand.  This 
performance  he  constantly  repeats,  hooking  and  pulling  the  arti- 
cles to  him  in  turns  and  loops  of  the  strap.  Sometimes  he  loses 
his  hold  of  the  strap.  If  the  poker  is  handed  to  him  he  uses 
that  with  some  skill  in  the  recovery  of  the  strap.  When  this  is 
drawn  in,  he  secures  his  food  as  before. 

Here  is  an  act  of  intelligence  which  must  have  been  originated 
by  some  monkey,  since  no  lower  or  ancestral  type  of  animal  pos- 
sesses the  Jiands  necessary  for  its  accomplishment.  Whether  origi- 
nated by  Jack,  or  by  some  ancestor  of  the  forest  who  used  vines  for 
the  same  purpose,  cannot  be  readily  ascertained. — Edw.  D.  Cope. 

GEOLOGY. 

A  Glacial  Phenomenon.  —  On  Sunday  afternoon  the  writer  of 
this  visited  the  shore  of  Lake  Winnebago,*  at  the  foot  of  Wash- 
ington street,  and  found  the  ice  in  the  lake  apparently  solid,  with 
the  exception  of  a  narrow  strip  about  twenty  feet  wide,  extend- 
ing along  the  shore  as  far  as  could  be  seen.  In  this  belt  the  ice 
had  thawed  out,  leaving  an  open  space  of  water.  During  Sun- 
day night,  as  will  be  remembered,  a  severe  snow-storm  came  up, 
accompanied  by  a  fierce  east  wind,  blowing  almost  a  hurricane. 
On  Monday  morning  the  ice  in  immense  cubes  was  piled  to  the 
height  of  from  twenty  to  twenty-five  feet  along  the  shore  forming 
a  huge  breastwork  two  or  three  rods  in  width.  So  powerful  was 
the  force  with  which  the  ice  moved  that  large  boulders  two  or 
three  feet  in  diatneter  were  lifted  high  in  the  air.  Trees  growing 
on  the  beach  were  broken  square  off,  and  in  one  or  two  cases 
torn  out  bodily  by  the  roots  and  carried  several  rods.  About 
half  way  between  Washington  and  Merritt  streets,  a  large  bass- 
wood  tree  about  two  feet  in  diameter  formerly  grew  on  the  beach 
but  a  few  feet  from  the  water.  Now  its  trunk  and  roots  lie  at  a 
distance  of  thirty  or  forty  feet,  carried  there  by  the  irresistible 

*Lake  Winnebago  is  in  Wisconain.  Ifeis  twenty  •eight  mUes  long  and  ten  wide,  cov- 
ering an  area  of  two  hundred  and  twelve  Square  miles.  Similar  phenomena  occur  on 
other  smaU  lakes  throughout  the  north-west. 
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force  of  the  glacial  upheaval.  At  the  residence  of  R.  J.  Harney 
on  the  bank  of  the  lake,  the  ice  broke  down  and  destroyed  a 
large  number  of  valuable  f^uit  trees  and  serious  fears  were  at 
one  time  entertained  that  the  house  would  be  carried  away. 

Hundreds  of  spectators  have  visited  the  shore  to  look  at  the 
immense  pile  of  ice  which  is  now  melting  in  the  sun's  rays. —  I. 
A.  Laphaji,  Milwaukee.  —  From  the  Oshkosh  Northwestern, 

ANTHROPOLOGY. 

Fossil  Man  in  France. — We  have  a  great  find  here  —  Mr. 
Reviere  of  Paris  has  been  carrying  on  excavations  in  a  bone  cave 
here  for  all  the  past  winter,  digging  it  completel}'  out.  He  has  at 
last  obtained  a  nearly  complete  skeleton,  skull  perfect,  of  a  large 
sized  fully  grown  man,  at  a  depth  of  about  ten  feet  in  the  accumu- 
lated debris  of  the  cave,  and  the  bottom  is  not  yet  reached.  Its 
position  tells  of  probable  burial,  but  at  that  depth  it  means  some- 
thing. The  skull  is  well  formed,  judging  from  photographs  before 
me. — S.  H.  ScuDDER,  Mentone^  France, 

MICROSCOPY. 

Deep-sea  Life.  —  One  of  the  latest  contributions  to  our  knowl- 
edge of  this  comparatively  new  branch  of  science,  comes  in  the 
form  of  a  Report  on  the  Cruise  of  the  School-ship  "  Mercury,"  in 
the  Tropical  Atlantic  Ocean.  The  commissioners  of  public  chari- 
ties and  corrections  of  New  York,  desiring  that  the  practice 
voyages  of  the  above  named  ship,  which  is  used  as  a  reformatory 
and  nautical  school  for  a  part  of  the  vagrant  boys  under  their 
care,  should  be  made  also  useful  to  science,  Aimished  instructions 
and  apparatus  for  taking  a  series  of  observations,  including  deep- 
sea  soundings,  between  the  coasts  of  Africa  and  of  South  America, 
during  the  early  months  of  1871.  The  microscopical  interest  of 
the  voyage  belongs  to  the  fifty  samples  of  sea  water,  partly  firom 
the  surface,  and  partly  from  a  variety  of  depths,  brought  up  by 
means  of  a  water  collecting  cylinder  attached  to  a  sounding  line, 
and  to  the  specimens  obtained  on  fourteen  occasions  from  the  bot- 
tom, by  means  of  Lieutenant  J.  M.  Brooke's  detaching  apparatus. 
Professor  Henry  Draper's  excellent  and  suggestive  report,  though 
devoted  mainly  to  depths,  currents,  temperatures,  etc.,  presents 
the  following  in  regard  to  organisms:      "It  needed  no  special 
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proof  that  organic  matter  was  present  in  every  one  of  these  sam- 
ples, for  the  clearest  of  them  contained  shreddy  and  flocculent 
material,  some  of  them  quantities  of  seaweed  in  various  stages  of 
decomposition.  With  those  vegetable  substances  were  the  remains 
of  minute  marine  animals.  As  bearing  upon  this  subject,  I  found, 
on  incinerating  the  solid  residue  of  a  sample  of  water  taken  from 
two  hundred  fathoms,  that  the  organic  and  volatile  material  was 
not  less  than  eleven  per  cent,  of  the  whole.  Though  the  quantity 
of  organic  substance  diminished  as  the  stratum  under  examination 
was  deeper,  there  still  remained  a  visible  amount  in  the  water  of 
four  hundred  or  five  hundred  fathoms.  It  is  probable,  therefore, 
that  even  at  the  bottom  of  the  ocean  such  organic  substance  may 
exist,  not  only  in  solution  affording  nutriment  to  animals  inhabit- 
ing those  dark  abysses,  as  Professor  W3rville  Thompson  has  sug- 
gested, but  also  in  the  solid  state.  Plants,  of  course,  cannot  grow 
there,  on  account  of  the  absence  of  light."  The  spectroscope 
revealed  no  hitherto-unknown  element  in  these  waters.  Dr.  Car- 
penter, to  whom  were  transmitted  the  specimens  of  the  bottom  ob- 
tained from  the  quills  of  the  sounding  apparatus,  writes :  "As  far 
as  I  can  see,  they  consist  of  the  ordinary  Atlantic  mud,  chalk  in 
process  of  formation,  with  the  ordinary  types  of  deep-sea  forami- 
nifera."  The  cruise  of  the  Mercury  furnishes,  in  several  impor- 
tant particulars,  confirmation  of  theories  drawn  more  or  less  con- 
clusively from  the  investigations  of  the  preceding  years. 

Infusorial  Life. — Dr.  J.  Dongall,  of  Glasgow,  in  his  recent 
experiments'  on  this  subject,  has  reached  some  rather  novel  and 
probably  useful  conclusions.  Of  the  various  substances  used  to 
prevent  the  development  of  animalcules,  etc.,  in  vegetable  and 
animal  infusions,  he  found  the  metallic  salts  to  be  by  far  the  most 
powerful,  sulphate  of  copper  standing  at  the  head  of  the  list. 
The  organic  acids  were  decidedly  less  efficient ;  and  carbolic  acid 
occupied  the  fifth  place,  not  the  first.  Last  followed  the  alkaline 
earths,  which  were  all  very  low  except  bichromate  of  potash.  It 
would  seem  to  be  the  tendency  of  these  facts  to  show  that  for 
many  purposes  of  disinfection,  sulphate  of  copper  would  be  most 
eligible;  and  that  chromic  acid  and  bichromate  of  potash  are 
better  than  the  fashionable  carbolic  acid. 

The  Nature  of  Miasm.  —  M.  Bolestra  has  reported  his  re- 
searches upon  this  subject,  to  the  French  Academy  of  Sciences, 
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The  water  of  the  Pontine  Marshes,  and  of  similar  malarious  re- 
gions, he  found  to  contain  invariably,  along  with  the  common 
infusoria,  a  minute  algoid  vegetation  with  an  abundance  of  trans- 
parent, greenish-yellow  spores,  t^^t  ™™«  ^  diameter.  This  vege- 
tation develops  slowly  in  pure  water  and  at  low  temperatures,  but 
rapidly  in  the  heat  of  the  sun  and  amid  decomposing  organic 
material.  It  floats  upon  the  water,  giving  an  iridescent  film  when 
young,  and  its  spores  are  found  in  the  air  near  the  marshes,  and 
even  at  Rome,  being  most  abundant  in  warm  weather  and  after  a 
rain  or  during  a  fog,  and  least  so  in  a  cool,  dry  atmosphere.  Dr. 
Bolestra  regards  these  spores  as  the  miasmatic  agent  in  the  pro- 
duction of  the  intermittent  fevers  for  which  the  localities  are  badly 
celebrated.  That ''  miasm,"  the  hitherto  unknown  cause  of  inter- 
mittent and  remittent  fevers,  is  a  form  of  cryptogamic  vegetation, 
was  urged  about  six  years  ago  by  Professor  J.  H.  Salisbuiy, 
M.D.,  of  Cleveland,  Ohio.  He  published  in  the  "  American  Jour- 
nal of  the  Medical  Sciences,  in  January,  1866,  an  elaborate  paper, 
proposing  and  sustaining  this  theory,  and  describing  a  number  of 
vegetable  organisms  not  very  unlike  those  of  M.  Bolestra's  paper. 

'*Eels  "  IN  Paste.  —  Many  young  microscopists  have  been  puz- 
zled to  obtain  these  curious  and  amusing  creatures  which  the  books 
represent  to  be  of  universal  presence  in  sour  paste.  F.  K.  ex- 
plains in  "  Science  Gossip,"  that  the  paste  must  be  made  of  pure 
flour  and  water,  boiled,  and  quite  thick.  It  must  be  stirred  every 
day  with  a  wooden  spoon,  and  the  "  eels "  will  appear  in  a  few 
days  in  warm  weather,  but  after  a  longer  time  in  cold.  The  supply 
may  be  kept  for  years  by  adding  a  little  fresh  paste  occasionally. 

The  Origin  of  ' '  Guano."  —  The  accepted  theory  of  the  nature 
of  this  familiar  fertilizer  was  combated  by  Professor  A.  M.  Ed- 
wards, at  a  meeting  of  the  New  York  Lyceum  of  Natural  His- 
tory. He  considers  it  a  sediment,  consisting  of  both  vegetable 
and  animal  organisms,  which  formed  at  the  bottom  of  the  sea  and 
was  subsequently  elevated  as  well  as  chemically  changed.  The 
perfect  preservation  of  the  diatomaceous  shells  is  adduced  as  evi- 
dence in  favor  of  this  theory. 

Arborescent  Silver. — The  beautiful  specimens  known  by  this 
name  may  be  easily  produced  by  the  following  method  which  is 
gleaned  from  "  Science  Gossip."  A  drop  of  a  very  weak  solution 
of  nitrate  of  silver  is  placed  on  the  centre  of  a  slide,  and  a  piece  of 
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fine  copper  or  brass  wire,  suitably  bent,  is  placed  with  one  end  on 
the  slide  in  the  centre  of  the  drop  and  the  other  end  lying  firmly 
on  the  table.  Crystallization  commences  immediately,  and  when 
it  is  sufficiently  advanced  the  wire  is  removed,  the  remaining 
liquid  poured  off",  and  the  crystals  washed  with  a  drop  of  distilled 
water  (containing  a  trace  of  gum  to  fix  the  crystals  on  the  glass) 
and  mounted  dry  in  a  cell.  The  time  required  to  obtain  the  best 
results  will  be  learned  by  a  few  trials,  and  a  variety  of  specimens 
may  be  obtained  by  varying  the  strength  of  the  solution  or  the 
size  of  the  wire. 

Artificial  Fossils.  —  Metallic  casts,  preserving  perfectly  the 
microscopic  structure  of  the  wood,  may  be  formed  by  the  defla- 
gration of  nitrate  of  silver  on  charcoal;  The  process,  as  described 
by  Dr.  Chandler,  consists  in  directing  a  blow-pipe  flame  upon  a 
piece  of  charcoal  upon  which  a  crystal  of  the  nitrate  is  lying. 
When  deflagration  commences,  crystals  may  be  successively 
added,  and  the  silver,  as  reduced,  replaces  the  particles  of  char- 
coal until  a  perfect  copy,  in  metallic  silver,  is  produced. 

Nomenclature  op  Objectives.  —  The  following  remarks  are 
suggested  by  the  points  discussed  in  Dr.  Ward's  paper  on  this 
subject  in  the  March  number  of  the  Naturalist.  Dr.  Ward  well 
says  of  the  prevailing  practice.  "  To  call  two  lenses  of  identical 
magnifying  power  respectively  one-fourth  and  one-sixth  inch 
lenses,  is  just  as  indefensible  as  to  call  two  houses  of  equal  height, 
forty  and  fifty  feet  high  respectively."  An  apt  illustration  of  this 
is  affbrded  by  Dr.  J.  J.  Woodward's  paper  in  the  April  number, 
where  he  cites  an  instrument  invoiced  tjJ^j,  which  by  actual  measure- 
ment at  the  'open  point'  was  only  a  ^^^  ?  But  other  objectives 
by  the  same  maker  called  -jV?  are  known  to  be  nearly  as  short 
focus  as  ^  or  less  than  ^,  showing  that  no  system  is  used  in  the 
nomenclature.  Other  instruments  from  other  makers  have  given 
similar  results.  With  such  discrepancies,  and  conftision,  micros- 
copists  have  nothing  to  depend  on  in  ordering  or  comparing  their 
instruments. 

The  points  fVom  which  the  measurements  are  to  be  made  is  the 
question  which  is  most  obscure.  Undoubtedly  the  best,  and  the 
true  theoretic  plan  is  to  measure  from  the  optical  centre  of  the 
objective  to  the  optical  centre  of  the  ocular,  or  the  conjugate 
focus.     This  is  the  method  of  one  maker  of  objectives.     Practi- 
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cally  it  is  next  to  impossible  to  apply  the  rule  with  mathematical 
exactness.  Mr.  Cross  says,  "because  the  compound  objective  has 
no  optical  centre ; "  but  this  is  an  error ;  several  lenses  combined 
must  have  an  optical  centre  as  truly  as  a  single  lens ;  but  the  dif- 
ficulty is  to  find  its  place  among  the  lenses  first,  and  then  to  find 
where  that  place  is  on  the  outside  of  the  tube.  But  for  high 
power  objectives  it  is  so  near  the  point  between  the  front  and 
middle  combinations,  that  if  that  point  is  taken,  there  can  be 
hardly  an  appreciable  difference  from  the  truth  in  the  result.  The 
optical  centre  of  the  ocular  is  the  diaphragm,  if  that  is  in  the 
place  where  it  should  be. 

But  in  the  modern  objective  the  optical  centre  is  a  movable 
point  by  the  collar  for  cover  adjustment.  The  nearer  the  lenses 
are  brought  together  the  more  the  combination  magnifies.  Shall 
the  objective  be  named  at  least  power,  or  some  other.  I  say  the 
least,  because  it  is  a  fixed  point,  always  to  be  found ;  because  it 
represents  the  least  the  instrument  can  do,  and  the  owner  knows 
that  the  power  increases  from  that  point ;  and  because  it  seems  to 
have  been  adopted  in  theory  by  most  of  the  best  makers,  as  but  few 
of  their  medium  powers  have  ever  been  found  "  over  named."  If 
they  did  not  proceed  on  that  principle,  their  objectives  were  still 
farther  from  what  they  were  named  than  they  have  been  found  to 
be  by  that  rule.  It  would  certainly  be  desirable  that  makers 
should  give  the  minimum  as  well  as  the  maximum  of  focus  for 
each  objective.  .  The  practice  of  most  makers  seems  to  have  been 
to  make  certain  lenses  by  rule  of  thumb,  to  be  called  e.  g.  a  fourth, 
put  them  together,  give  them  the  name,  and  sell  them  without  any 
test  of  what  their  real  focus  should  prove  to  be. 

Angular  aperture  varies  also  with  the  change  of  cover  adjust- 
ment, and  the  practice  is  to  give  that  at  its  maximum  only; 
Tolles,  now,  however,  gives  and  marks  sometimes  both  maximum 
and  minimum.  Dr.  Ward  suggests  that  it  should  be  given  at  the 
same  point  as  the  name.  It  is  usually  at  the  minimum  there ;  but 
it  may  be  anywhere  else;  Tolles  can  make  it  the  maximum  at 
open  point. 

The  question  has  been  raised  in  regard  to  objectives  with  two 
front  lenses,  interchangeable,  of  diflferent  powers,  as  to  what  they 
should  be  called.  Obviously  they  are  practically  two  instruments, 
and  should  have  the  names  proper  to  each  front.  This  may  be 
illustrated  thus:   Tolles  will  make  an  objective  dry  -jV,  and  to 
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that  put  another  front  2^  immersion,  would  it  not  be  preposterous 
to  call  the  performance  of  the  immersion  front  that  of  a  ^\r? 
His  practice  is  to  give  two  names ;  and  as  the  originator  of  the 
plan  of  two  fronts,  he  may  have  the  right  to  fix  the  rule  of  no- 
menclature.—  C.  S. 

Corrections  to  Prof.  Tuttle's  Paper  in  May  Naturalist. 
In  all  the  figures  save  the  first,  the  secondary  flagellum  is  repre- 
sented as  arising  a  short  distance  from  the  base  of  the  first,  in- 
stead of  from  the  same  point  with  it,  which  is  what  I  meant  to 
indicate  in  the  drawings.  The  name  of  the  genus  which  should 
have  been  Uvella  is  given  as  "  Urella."  The  specific  name  near 
the  bottom  of  page  286  should  be  glaucoma,  —  A.  H.  T. 

NOTES. 

American  Association  for  the  Advancement  of  Science  :  — 
We  understand  that  the  Committee  having  the  next  meeting  in 
charge  are  unable  to  make  any  announcement  of  arrangements 
until  they  hear  from  the  Local  Committee  in  San  Francisco. 

Natural  History  Education  at  Harvard  University  : — The 
changes  which  have  been  made  in  the  departments  of  Natural 
History  at  Cambridge  within  the  last  two  years  have  been  very 
great,  greater  perhaps  than  in  any  other  school  within  the  same 
time.  As  there  are  many  persons  of  both  sexes  who  are  seeking 
opportunities  for  study  such  as  the  University  now  oflers,  we  give 
a  sketch  of  the  plans  of  education  in  the  different  schools  as  far 
as  they  concern  the  student  of  natural  history.  There  are  five 
schools  in  the  University  where  natural  history  is  taught ;  the 
College,  the  Museum  of  Comparative  Zoology,  the  Botanic  Gar- 
den, the  Scientific  School  and  the  Bussey  Institution.  Let  us  trace 
in  a  general  way  the  course  of  a  student  in  these  departments. 

The  student  who  enters  the  college  to-day  is  no  longer  com- 
pelled to  follow  the  one  uniform  road  over  which  the  boy  of  twen- 
ty years  past  had  to  go ;  after  his  first  or  freshman  year  he  may 
begin  to  turn  himself  into  the  paths  of  natural  science.  At  the 
commencement  of  his  second  year  he  may  begin  his  studies  by 
courses  which  lay  the  foundations  of  a  knowledge  of  chemistry, 
taught  in  the  Laboratory,  of  Physical  Geography,  Geology  and 
Meteorology  taught  by  text-books,  lectures  and  excursions  in  the 
field.    The  time  allowed  for  these  studies  during  this  year,  is  es- 
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timated  at  twelve  hours  per  week.  It  is  expected  that  the  student 
will,  in  this  year,  lay  the  foundations  for  the  work  he  may  wish  to 
do  during  the  following  years,  by  getting  that  general  idea  of  the 
physics  of  the  globe,  which  forms  the  necessary  basis  for  the  work 
of  the  naturalist  in  any  department  of  labor. 

With  the  junior  year  the  studies  of  a  strictly  biological  char- 
acter begin.  One  courae  includes  the  elements  of  comparative 
zoology,  with  elementary  teaching  in  microscopy,  another  the  ele- 
ments of  botany,  a  third  the  elements  of  comparative  anatomy. 
The  principle  on  which  the  teaching  of  zoology  is  based  is  that 
the  student  should  at  the  very  beginning  be  put  into  the  position 
of  an  investigator.  With  this  object  in  view  the  student  is  at 
first  required  to  do  all  his  work  upon  natural  objects.  Beginning 
with  the  solid  part  of  a  Fungia^  or  some  other  object  of  equal 
simplicity,  the  student  is  then  required  to  draw  and  describe  the 
specimen,  aided  only  by  such  questions  and  suggestions  as  may  be 
necessary  to  get  him  over' the  worst  obstacles  ;  as  soon  as  he  has 
done  the  little  he  can  do  in  the  way  of  close  observation,  he  is 
given  a  Manacena  or  Agaricea  which  he  proceeds  to  compare  with 
the  Fungia,  and  so  making  at  least  diagrammatic  drawings  with  a 
dozen  other  specimens  of  Polyps,  Halcvgoid  and  Actinoid.  Thus 
the  student  gets  some  idea  of  the  general  relations  whicii  exist 
among  the  members  of  that  group ;  when,  say,  in  thirty  hours  of 
labor  he  has  got  through  this  work,  a  few  lectures  serve  to  supple- 
ment and  connect  the  knowledge  he  has  obtained  from  the  personal 
study  of  the  dry  parts,  illustrated  by  a  suflScient  series  of  alco- 
holic preparations,  and  helped  out  by  such  individual  teaching  as 
can  be  given  without  weakening  the  habit  of  self-reliance.  In  this 
way  he  goes  through  group  after  group,  until,  from  a  study  of 
about  one  hundred  species,  he  has  gotten  a  general  idea  of  the 
organic  forms  above  the  Protozoa.  In  this  stage  of  the  student's 
work,  care  is  taken  to  avoid  the  use  of  diagrams,  this  avoidance 
being  dictated  by  the  conviction  that  the  student  remembers  the 
diagram  and  not  the  object.  During  this  year  botany  is  also 
taught  with  the  same  object  and  by  much  the  same  method.  In 
connection  with  the  zoological  instruction,  the  students  are  taught 
the  elements  of  microscopy,  the  development  of  the  subject  being 
left  to  the  next  year. 

The  second  year  courses  are  advanced  coology,  palaeontology, 
historical  geolc^y,  geography  and  advanced  botany.    The  first  two 
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have  one  common  feature;  three  lectures  or  readings  are  given 
each  week  to  the  discussion  of  the  history  of  zoology  and  palsBon- 
tology,  with  special  reference  to  modem  opinions  concerning  the 
relations  of  animals.  An  effort  is  made  to  acquaint  the  students 
with  the  character  of  the  greater  works  in  the  science,  by  giving 
them  constant  opportunities  for  consulting  them  in  their  studies 
and  by  showing  them  the  methods  of  the  masters  in  the  several 
departments.  Besides  this  each  student  is  required  to  pursue  some 
special  line  of  work.  In  the  choice  of  subject  the  largest  liberty 
is  allowed,  but  the  student  is,  however,  recommended  during  a 
half  year  to  study  advanced  microscopy ;  in  this  work  the  aid  of 
an  instructor  is  given  for  four  hours  a  week.  In  this  four  months 
he  should  acquire  a  sufficient  knowledge  of  the  practical  manage- 
ment of  the  instrument  in  all  ordinary  investigations.  The  labo- 
ratory is  well  supplied  with  instruments  of  instruction  in  this 
branch  of  work. 

Besides  the  course  in  the  history  of  the  science,  the  student 
who  takes  the  elective  in  palaeontology  is  required  to  traverse  the 
ground  covered  in  that  part  of  "Dana's  Manual"  which  is  entitled 
historical  geology,  acquainting  himself  in  a  practical  way  with  the 
most  important  characteristic  fossils  of  the  several  periods. 

The  greatest  value  in  this  work  is  set  upon  the  keeping  of  full 
and  accurate  note  books  in  both  the  last  described  courses.  The 
rank  of  the  student  turns  upon  the  condition  of  his  note  books, 
as  much  as  upon  the  quarterly  examinations  which  he  is  required 
to  pass. 

Those  students  who  desire  to  contend  for  honors  at  the  gradua- 
tion in  zoology  or  in  palaeontology,  are  required  to  have  taken  be- 
sides their  junior  election  in  natural  history,  one  election  in  physi- 
cal science,  and  at  least  three  natural  history  elections  in  the  senior 
year,  in  all  of  which  they  must  have  attained  excellence.  They 
are,  moreover,  required  to  write  an  acceptable  thesis  which  must 
contain  an  original  discussion  of  some  question  in  biological 
science.  Hereafter  the  junior  electives  will  consist  of  a  course  in 
anatomy  and  physiology,  one  in  zoology  and  one  in  botany,  and 
the  students  in  this  as  well  as  in  the  last  year  will  be  allowed  to 
substitute  for  the  themes  required  in  other  branches,  theses  upon 
scientific  subjects  prepared  under  the  direction  of  their  instructor. 

The  natural  history  teducation  of  the  scientific  school  has  un- 
dergone a  great  change  within  a  year ;  hitherto  the  students  have 
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worked  with  the  professors  of  the  several  departments,  giving  their 
whole  time  to  any  specialty  which  they  might  select.  This  plan 
admirably  suited  as  it  was  to  the  needs  of  the  trained  student 
who  had  fitted  himself  in  other  schools  for  the  work  of  a  special . 
department,  was  not  adapted  to  the  needs  of  those  to  whom  this 
teaching  was  to  fill  the  whole  oflSce  of  higher  education.  With  the 
introduction  of  the  doctor's  degree  into  the  plan  of  the  school, 
it  became  necessary  to  make  a  change  which  has  long  been  desir- 
able by  fixing  a  definite  scheme  of  general  scientific  instruction  in 
place  of  the  imperfect  system  which  had  hitherto  prevailed.  A 
three  years*  course  has  been  arranged  which  secures  to  the  student 
a  broad  view  over  the  whole  field  of  science  and  the  advantage 
which  comes  fVom  a  knowledge  of  the  methods  of  research  in  use 
in  its  several  branches.  It  gives  to  those  persons  who  may  not 
have  the  desire  or  the  means  to  go  through  a  regular  college 
course,  a  systematic  training  which  will  occupy  their  tall  time  for 
three  years  and  give  the  best  results  of  culture  which  can  be  at- 
tained in  any  scientific  course.  Students  who  can  pass  the  re- 
quired examinations  are  admitted  to  the  degree  of  bachelor  of 
science.  Graduates  of  colleges  where  science  is  taught  in  an 
effective  way  should  be  able  to  enter  this  course  in  advanced 
standing.  Students  of  the  college,  graduating  with  honors  in  the 
departments  of  natural  history,  should  be  able  to  obtain  the 
degree  in  this  course  in  a  year  of  study.  The  student  is  trained 
in  the  important  art  of  expressing  himself  clearly  on  the  matters 
which  he  is  studying,  by  requiring  him  to  keep  careftilly  planned 
note  books,  and  he  is  urged  to  the  preparation  of  theses  which 
may  embody  the  results  of  some  research.  Ample  opportuni- 
ties are  given  for  the  prosecution  of  studies  in  the  field  by  excur- 
sions during  term  time  and  vacation  led  by  the  instructors  in  zool- 
ogy, botany  ana  geology. 

After  two  years'  fbrtlier  study,  one  of  which  must  be  spent  in 
Cambridge,  the  student  may  apply  for  the  degree  of  doctor  of 
science,  which  is  given  after  an  examination  conducted  by  a  com- 
mittee appointed  by  the  Academic  Council  of  the  University. 

The  studj'  done,  the  preparation  for  the  degree  must  be  in  some 
special  department  when  the  student  will  generally  become  the 
private  pupil  of  some  one  professor.  The  degree  will  be  a  certifi- 
cate of  capacity  as  an  investigator  or  teacher  in  the  science  which 
the  student  has  made  his  specialty. 

The  resources  of  the  University  for  teaching  science  are,  it  is 
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believed,  not  only  unrivalled  in  this  country,  but  unsurpassed  in 
Euroi>e.  The  scientific  departments  have  a  list  of  twenty-four 
instructors,  and  the  material  resources  which  they  afford  have 
cost  in  the  aggregate  over  a  million  and  a  half  of  dollars.  There 
are  six  museums  in  the  University :  the  Museum  of  Comparative 
Zoology,  the  Botanical  Museum,  the  Museum  of  Comparative 
Anatomy,  Museum  of  Morbid  Anatomy,  the  Museum  of  Mineral- 
ogy and  that  of  Ethnology.  These  collections  are  unsurpassed 
by  those  of  any  educational  institution  in  this  country,  and 
taken  together  the}'  furnish  an  efficient  basis  for  the  acquisi- 
tion of  the  wide  ranging  knowledge  on  which  a  scientific  career 
must  be  based.  The  opportunities  for  contact  and  intercourse  in 
scientific  societies  are  excellent.  There  is  a  working  society  of 
natural  history  in  the  University,  and  the  Boston  Society  of  Nat- 
ural History,  ooe  of  the  largest  and  most  eflScient  of  the  Amencan 
institutions  of  this  nature,  is  also  open  to  all  students  of  the 
science.  — N.  S.  S. 

The  Hassler  Expedition  : — We  arrived  here  the  11th  of  April 
and  all  well.  We  left  Montevideo  Feb.  28th,  and  after  spending 
several  days  very  profitably  in  Gulf  Matias  we  steamed  south 
with  fair  weather  rounding  Cape  Virgin  on  the  13th  of  March 
and  anchoring  the  first  night  after  in  the  Straits  of  Magellan. 
Lateness  in  the  season  obliged  us  to  put  off  the  anticipated  trip 
to  Falkland  Islands.  We  started  from  Possession  Bay,  our  first 
anchorage,  the  day  after,  stopping  at  Elizabeth  and  Santa  Magda- 
lena  Islands  and  an-ived  March  16th  at  Sandy  Point,  which  is  the 
only  settled  place  on  the  Straits  and  contains  a  population  of 
about  one  thousand.  Leaving  these  on  the  19th  (Mar.)  we 
steamed  on,  anchoring  everj^  night  in  some  good  harbor,  passing 
Cape  Froward,  our  most  southern  point,  on  the  20th  and  reaching 
the  entrance  to  Sm^'th  Channel  on  the  27th  when  we  turned  north 
and  left  the  Straits  of  Magellan.  Our  trip  through  was  a  most 
interesting  and  charming  one  to  us  all,  and  many  valuable  geo- 
logical observations  were  made  by  Prof.  Agassiz.  Our  zoological 
collections  were  very  satisfactory  excepting  the  fishes  which, 
owing  to  the  steep  rocky  shores  and  abundance  of  kelp  prevented 
our  using  to  advantage  our  well  fitted  seines  and  we  were  not  so 
successful  as  we  anticipated ;  the  short  stay  there  also  limited  our 
collecting,  but  as  a  whole  the  time  spent  there  was  very  pleasant 
and  enabled  us  to  reap  much  scientific  information.     The  Straits 
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are  bordered  on  either  side  by  raoiintains  one  or  two  thousand 
feet  high  with  their  tops  more  or  less  covered  with  snow  from 
which  were  flowing  glaciers.  I  could  count  six  extensive  glaciers 
in  sight  above  me  at  one  time.  In  passing  we  had  a  favorable 
opportunity  to  examine  the  rocks  for  evidence  of  a  once  existing 
Glacial  Period,  corresponding  to  that  seen  in  the  north,  and  Prof. 
Agassiz  made  his  obser\'ations  with  perfect  satisfactory  results. 
The  mountains  on  both  sides  showed  unmistakable  evidence  of  a 
large  glacial  mass  of  ice  once  pushing  its  way  south  northwards. 
We  stopped  one  afternoon  at  Glacier  Bay  to  visit  the  grand  glacier 
w^hich  is  moving  slowly  down  the  valley  from  the  snow  on  the 
mountains,  the  accumulations  of  winters,  and  from  which  the  Bay 
receives  its  name.  The  glacier  was  at  least  four  miles  long,  two 
hundred  feet  thick  and  one  mile  wide  at  the  termination.  The 
progress  of  the  mass  down  the  valley  was  ascertained  to  be  three 
eighths  of  an  inch  per  hour.  All  the  necessary  observations  were 
carefully  made  b}'  Prof.  Agassiz.  From  the  Sraits  of  Magellan 
we  steamed  inland  up  Smyth  Channel  and  sawj^or  the  first  time,  A 
the  Pacific  at  the  outlet  of  Gulf  of  Penas.  Touching  at  two 
ports  on  Chiloe  Island  we  went  to  Lola  for  coal  and  amved  here 
on  the  afternoon  of  the  11th  inst.  We  shall  remain  here  several 
weeks  and  there  is  a  favorable  prospect  for  our  making  a  large 
collection  of  specimens. — J.  Henry  Blake.  U.  S,  C.  S,  Steamer, 
Talcahuana,  Cliili,  April  13,  1872. 

We  call  atteution  to  the  card  of  Mr.  Sanborn,  the  well  known 
entomologist  so  long  connected  with  the  Massachusetts  State 
Board  of  Agriculture  and  the  Boston  Society  of  Natural  History. 
To  one  who  has  not  had  practical  experience  in  the  matter  it  will 
seem  odd  to  be  told  that  in  order  to  receive  an  answer  to  inquiries 
relating  to  "bugs"  that  a  fee  must  be  enclosed  just  the  same  as  if 
he  was  asking  for  information  from  a  lawyer  or  a  doctor,  but  when 
it  is  remembered  that  the  inquiries  not  only  often  call  for  several 
hours  of  the  valuable  time  of  the  person  addressed,  but,  also,  oft^n 
involve  great  pecuniary  interests,  the  matter  is  put  in  its  true 
light.  While  every  scientist  is  ready  to  give  such  aid  as  is  in  his 
power  to  students,  out  of  pure  love  for  his  science  and  a  desire  to 
advance  it,  still  there  are  constant  demands  on  his  time  made  by 
parties  who  have  simply  a  pecuniary  end  in  view,  and  for  such  to 
pay  for  their  information  is  simply  justice  to  the  men  who  have 
by  long  and  hard  study  become  able  to  answer  them. 
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ANSWERS   TO    COBBESPOimENTS. 

M.  B.,  Milwaukee,  Wis.— The  earth  ftenl  In  the  box  was  so  dry  when  received  that 
the  larvaB  said  to  be  there  could  not  be  found.  They  were  probably  lanrie  of  a  »^mall 
fly.  Tie  a  piece  of  gauze  round  the  flower  pot  and  upon  the  stem  of  the  plant,  and 
catch  some  of  the  insects  when  they  develop. 

Amateur,  Pembina.  — Not  unless  you  Bcnd  better  specimens,  neatly  put  np.  Xos,  1 
and  2  we  happen  to  recognize.  1,  PeucedanumfmnicuUiceum  Nutt.  3,  CffmopUnu  fflowt- 
eratut  DC.  But  they  should  be  collected  after  the  fruit  is  formed.  Same  of  S,  which 
is  CartxJUifoUa  Nutt. 

BOOKS   BECEIVED. 

The  Bird  Faneier*t  Campanion.    I6mo.    1871.    New  York  and  Boston. 

fifth  Report  of  the  ComnUuioner  qf  FUheriet  of  the  State  of  Maine,  for  the  year  ending  18*1. 
8yo  pampli.    I87'i.    AuKusCa. 

The  Development  of  Cimtdu*  Pofyphemus.   By  A.  8.  Packard,  Jr.  4to.  M  paiTM.  S  plates.  VSSJ. 

Contributions  to  the  Fauna  of  the  Neu)  York  Croton  Water,  Microwopieal  oMerrations  durinq  the 
years  1870-1.    By  Charles  P.  Glfsler.    8vo.    pp.  •/»,  woodcuts  and  s  plates.    New  Vork.    ICTi. 

Vegetable  Parasites  and  the  Diseases  caused  by  their  growth  upon  man.  By  James  C.  Wtatfie. 
Svorpp.ftO.    Boston.    1872. 

Jout^al  of  the  Quekett  Microscopical  Club,    No.  18.    Apr.,  1872.    London. 

Noea  Acta  Regite  Societatis  ScietUarum  Upsatiensis,  4to.  Ser.  8.  Vol.  rlL  Fase.  1,-0 
18e»-70.    Upsallas. 

Astronomical  and  Meteorological  Observations  made  at  the  United  States  Jfaval  Obserratoty 
durina  the  year  1869.    4to.    1872.    WashlnKton. 

Philosophtcal  Transactions  of  the  Royal  S<fciety  of  London,  4to.  Vol.  160.  Parts  I-II,  UfS(L 
Vol.  161.    Part  I.    187U    London. 

The  Royal  Society  LiM,  3Uili  Nov.,  1870.    4to  p:imnh. 

Second  Annual  Report  qf  the  Commissioners  of  Fisheries  qf  the  State  of  Hew  Jersey,  8to 
paniph.    18?i.    Trenton. 

On  Organic  Physics.  By  Henry  Hartshome.  8yo.  Bead  bcfbre  the  American  PhJlos'tphleal 
Society,  Jan.  l^tlu  1872. 

Discovery  ^  Additional  Remains  of  Pterosauria^  vHh  descriptions  qf  new  specie*,  Dieeoe^ry  qf 
the  Dermal  Scutes  qf  Mosasauroid  Reptiles.  (From  the  Amer.  Jour,  of  Science  and  Arts.  Vol. 
ill.,  April.  18?i.)    By  O.  C.  Marsh.    8vo  pampli.    New  Hnven. 

Report  of  the  Geological  Survey  qf  the  State  of  New  Hampshire,  By  C.  H.  Hitchcock.  1871. 
8to  pnmpli.    Nashua. 

On  the  Mode  qf  the  Natural  Distribution  of  Plants  over  the  Surface  of  the  earth.  (Bo«ton  Soc 
Nat.  Hist.;  First  Walker  Prize  Essay.)    By  Albert  N.  Prentiss.    8to  pampli.    1872.    Ilhaea. 

Notice  of  a  Neu?  Species  of  Hadrosaurus.    By  O.  C.  Marsh.    Received  Mardi  21sti^l87i. 

The  General  Principle*  of  Organisation  and  the  Evolution  qf  Organic  Forms,  rlnst  annnal 
address  before  the  Aiumiil  *$oci^ty  of  the  medical  department  of  the  University  of  NabhTBle. 
Delivered  Feb.  23, 1870.    By  Jerome  Cochran.    Kvo  pamph.    1871.    Nashville 

Remarks  on  a  paper  entitled  **  On  Some  Phases  of  Modem  Philosophy^'"  by  Eli  K,  Price,  By 
Edward  D.  C<*pe.    8vo  pamph.    1K72. 

On  the  Mineral  Resources  qf  North  Carolina,  By  Frederick  A.  Genth.  8to  pamph.  I87L 
PblladelplUa. 

Eleventh  Annual  Report  qf  the  Educational  Department  of  Kansas,   Svo.    1871.    Topekm. 

Preliminary  Description  of  Ueweromis  regalis^  with  notices  of  four  other  new  specie*  qf 
cretaceous  birds.    By  Prof.  O.  C.  Marsh.    (From  the  Am.  Jour,  of  Science  and  Arts,  May,  IKTi.) 

Oeologischen  Reichsanstalt,    Band  xxl.    No.  3.    J  ull,  August,  September.    4lo.    1871.    Wkst. 

The  American  Journal  of  the  Medical  Sciences,    8vo.    No.  U6.    April,  1872.    Philadelphia. 

Verhandlungen  der  k,  k.  oeologischen  Reichsanstalt.    8vo.    No.  11.    1871. 

Notice  of  the  Address  qf  T,  Sterry  Hunt  b^ore  the  American  Association  at  IndianapoH*.  By 
James  D.Dana.    (From  the  Am.  Jour,  of  iScience  and  Arts.)    Feb.,  1872. 

Annual  Report  qf  the  Minnesota  Historical  Societyto  the  Legislature  qf  Mbme»oUsfor  the  ywir 
1871.    8VO.    1872.    St.  Paul.  ,  .^  ^ 

Concholqgieal  Memoranda,  No.  ix.  By  B.  £.  C.  Steams.  (From  Proc  OaL  Acad.  Nat.  Set. 
Sept.  4, 1871.) 

Record  of  a  few  Molds  in  the  Collections  of  B.  C.  Howe  found  in  N.  F.    1872. 

Botanical  Notes.    By  Thomas  Meehan.    (Proc.  Acad.  Nat.  Sol.  Philadelphia.)    1872. 
Le  Naturaliste  Canadien,   Vol.  iv.    Nos.  1, 2,        The  Field,     Nos.  fTom  Jan.  to  May.     isa. 

8, 4  and  6.    1872.    Quebec,  London. 

The  Canadian  EntomologisL    Vol.  Iv.    No.  2.         The  Lens.    Vol.  L   No.  2.    1872.    Chicago. 

1872.    London.  FeuUle  des  Jeunes  Naturatistes.     No*.  U,  17, 

The  EntomolqgUCs  Monthly  Magazine.     No.  18  and  19.    1872. 

92.   Jan.,  mi.    London.  La  Revue  Scienti/tque.   Serie  2.   Noa.  S4-4i, 

The  Journal  of  Botany,  British  and  Foreign,  1872.    Paris. 

New  Series.   Vol.  i.    Nos.  100-113.  Bulletin  of  the  Torrey  Botanieei  Chsh,    Vol. 

The  Canadian  Naturalist  and  Quarterly  Jour-  11.    No.  12.   Vol.  III.   Nos.  1, 2, 8  and  4.  Jan. 

nal  qf  Science.    New  Series.   Vol.  vf.    Nos.  to  Apr.    1872.    New  York. 

2  and  3.  American  Journal  of  Conchology,    Vol.  rU. 

The  American  Journal  qf  Science  and  Arts.  Part  3.    1871-^72.    Pliiladelphla. 
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BY   PROF.  THOS.  C.  PORTER. 

About  thirty  years  ago,  two  Fedias  with  fVuits  of  singular  shape 
were  discovered  by  Mr.  Sullivant,  near  Columbus,  Ohio,  and  pub- . 
lished  by  him  as  new  species  under  the  names  of  F,  umhilicata  and 
F,  patellaria.  They  soon  disappeared  from  their  original  station, 
and  no  botanist  seems  to  have  met  with  either  of  them  again 
until  the  Rev.  S.  W.  Knipe  of  the  Delaware  Water  Gap  collected, 
in  the  spring  of  1870,  a  few  specimens  of  F.  patellaria^  in  West- 
moreland County,  Pa.,  and  early  in  June,  1871,  a  large  supply  in 
the  neighborhood  of  Columbia  on  the  Susquehanna  River,  where 
it  grew  in  great  profusion  along  with  the  F.  radiata  of  Michaux. 

Specimens  of  this  plant,  placed  in  my  hands  by  the  collector, 
exhibited  such  diversities  in  the  fruit  as  to  suggest  the  idea  that 
both  it  and  F.  umhilicata  might  in  the  end  prove  to  be  forms  of 
jP.  radiata.  Dr.  Gray,  to  whom  the  conjecture  was  communicated, 
kindly  furnished  fmits  from  Mr.  Sullivan t's  plants,  to  complete 
the  chain  of  evidence,  and  the  information  that  F.  umhilicata  had 
also  been  rediscovered,  last  summer,  on  the  Hudson  River. 

The  Manual  of  Dr.  Gray  contains  five  species  of  Fedia ;  one  an 
introduction  from  Europe  (F.  olitona  Vahl.),  and  four  indigenous. 
All  of  them  are  much  alike  in  general  appearance,  and  amongst 
the  latter  ^specially  the  resemblance  is  so  great  that  their  specific 
characters  are  derived  from  the  fruit  alone  ;  but  how  far  these  char- 
Entered  according?  to  the  Act  of  Congress,  In  the  year  1872,  by  the  Peabody  Academy  of 
Science,  in  the  Office  of  the  Llbrarfan  of  Congress,  at  Washington. 
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Tig.  103. 


Fig.  102. 


Fedia  Fagopyrum. 


acters  are  constant  and  reliable,  it  will  now  be  my  endeavor  to 
show,  aided  by  illustrations  from  the  p  noil  of  Mr.  Knipe. 

Fedia  olitoria  Vahl.,  Fig.  102.  Fruit ;  a,  side  view ;  6,  cross  sec- 
tion with  the  confluent  empty  cells  shaded.  The  spongy  mass  (c) 
on  the  back  of  the  fertile  cell  clearly  separates  this  naturalized  for- 
eigner from  our  native  species.  It  differs  also 
in  its  more  humble  and  diffuse  habit,  and  the 
pale  blue  color  of  its  corolla. 
Fedia  Fagopyrum  Torr.  and 
Gray.  Fig.  103.  Fruit  (from 
West  Penn.)  ;  a,  side  view ;  6, 
cross  section,  with  the  two 
empty  cells  shaded.  Despite 
the  smaller  number  of  stigmas, 
the  structural  plan  of  the  ova- 
Fedia  olitoria,  ry,  as  sccu  in  the  five  well-de- 
fined dorsal  sutures  (103  6,  s),  is  quinary.  A 
single  ovule  is  developed  and  fills  up  the  cavity  of 
the  three  posterior  confluent  cells.  The  two  anterior  sterile  cells 
are  compressed  laterally,  until  they  almost  meet  in  a  sharp  angle, 
making  the  fruit  triquetrous  like  a  grain  of  buckwheat.  Between 
the  sharp  edges  of  the  angle  a  narrow  groove  (103  6,  a)  runs  from 
base  to  apex.  In  a  considerable  number  of  matured  fruits  exam- 
Fig.  104.  ined,  from  \V.  Penn.  and  W.  N.  York,  this  groove  was 
found  uniformly  present.  All,  too,  were  Fig.  105. 
more  or  less  downy  under  a  lens,  and  in  no 
case  were  the  sterile  cells  confluent.  These 
are  variations  from  the  typical  plant  as  ** 
characterized  in  Gray's  Manual,  and  yet 
the  peculiar  shape  of  the  fruit  and  its  large 
size  (two  lines  in  length)  will  probably 
enable  it  to  hold  its  place  as  a  distinct 
species. 

Fedia  radiata  Michx.  Fig.  104.  Fruit ;  ^'^JSin^y' 
a,  side  view  4  6,  cross  section,  with  the  two  empty  cells 
shaded ;  c,  cross  section  of  another  fruit,  with  the  two  empty  cells 
confluent.  The  fruit  of  this  species  is  much  smaller,  about  a  line 
in  length,  and  usually  quite  downy,  but  sometimes  smooth.  The 
quinary  structure  of  the  ovary  is  not  so  apparent.  As  in  all  these 
Fedias  the  bracts  are  more  or  less  strongly  ciliated,  or  perfectly 
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Fig.  107. 


naked.  In  one  particular  the  description  should  be  amended. 
Under  favorable  circumstances  it  often  attains  the  height  of  thirty 
inches,  and  its  range  of  stature  is  about  that  of  F,  Fagopyrum^ 
one  to  two  feet. 

Fedia  radiata  Michx.,  var.  patellaria  (F,  patdlaria   SuUiv.). 
Fig.  105.    Fruit  (from  Columbia,  Pa.)  ;  a,  side 
view;  6,  cross  section,  with  the  two  slightly 
Fig.  106.  divergent     empty     cells 

shaded.    This  small  form 

varies  but  little  in  size 

and  shape  from  the  fruit 

of  genuine  F,  radiata  as 

seen  in  Fig.  104,  a  and  6, 

and  appears  to  have  been 
6  ^^^^BT^^^P^^    derived  from  it  by  a  mod- 
erate   extension    of    the 

F.  radiata  \M,pat€llaria,     walls  Of  the    empty   CcUs. 

Fig.  106.  Fruit  (from  Columbia,  Pa.)  ;  a,  side 
view;  6,  cross  section,  with  the  two  widely  di-  ^'  radiata, v^r.pateiiaria. 
vergent  empty  cells  shaded.  Here  the  abnormal  lateral  extension 
of  the  walls  of  the  empty  cells  is  carried  to  ai^  extreme,  and  they 
are  so  flattened  in  the  centre  and  curved  up  on  the  margins  as 
readily  to  suggest  the  image  of  a  minia-  pj^  ^^g 

ture  platter.     This  is  exactly  the  form  «        ^^  ^^       ^ 

of  fruit  in  Mr.  SuUivant's 
plant  in  Dr.  Gray's  her- 
barium. Fig.  107.  Fruit 
(from  Columbia,  Pa.)  ;  a. 


side    view ;    6,   end    view  | 
above;    c,    cross    section, 
with    the     empty   cells 
shaded.     One  specimen  of 
Mr.  Knipe's  last  collection  has  this  re- 
markable   form   of  fruit    throughout.      It  r.  radiata,  v^r.umMlicata. 

seems  to  have  been  produced  by  the  doubling  of  that  represented 
in  Fig.  106.  Two  fruits  have  coalesced  by  the  union  of  their 
anterior  empty  cells,  and  the  dissepiments  vanishing  have  left  a 
single  large  cell  in  the  middle.  On  one  side  the  usually  fertile 
cell  is  empty ;  on  the  other,  it  contains  a  seed  but  in  some  cases 
dU  the  cells  are  sterile. 
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Fedia  radiata  Michx.,  var.  umbUicata  {F.  umbilicata  Sullir.). 
Fig.  108.  Fruit  (from  Columbus,  Ohio)  ;  a,  side  view ;  6,  another 
side  view,  showing  the  cruciform  opening  caused  by  the  ten- 
dency of  the  cell  in  the  abnormal  expansion  of  its  walls  to  split 
along  the  sutures ;  c,  cross  section  of  the  same ;  d,  side  view 
of  a  more  mature  fruit,  showing  a  further  enlargement  of  the 
opening  into  the  empty  cell ;  e,  another  side  view.  As  the  fruit 
of  the  former  variety  came  probably  from  that  of  F.  radUata^  with 
two  empty  cells,  as  seen  in  Fig.  104  6,  so  this  may  have  been  de- 
rived, by  the  operation  of  the  same  cause,  from  that  of  Fig.  104  c, 
with  the  empty  cells  confluent. 

In  view  of  the  decided  disposition  toward  monstrosity  evident 
in  Fig.  107,  and  the  differences  of  the  fruits  in  size  and  shape,  it 
is  questionable  whether  F.  patellana  and  umbUicata  are  wqrthy  to 
stand  even*  as  varieties  of  F,  radiata;  but,  since  no  typical  fruits 
of  the  latter  have  been  observed  intermingled  with  the  aberrant 
forms  on  the  same  stalk,  they  may  for  the  present  be  recognized 
as  such. 


MIMICRY  IN  THE  COLORS  OF  INSECTS. 

BY   DR.    H.    HAGEN. 


Having  observed  that  in  treating  of  the  interesting  phenomena 
of  mimicry,  writers  have  used  indiscriminately  very  different  fac- 
tors, I  shall  try  to  give  some  preliminary  ideas  which  I  do  not  find 
published,  and  which  I  believe  will  be  useful  in  explaining  this 
interesting  subject. 

It  will  be  best  to  consider  the  color  and  pattern  separately. 
There  are  three  different  kinds  of  colors:  viz.,  colors  produced 
by  interference  of  light,  colors  of  the  epidermis,  and  colors  of  the 
hypodermis.  All  three  may  either  be  wanting,  or  all  three,  or 
two  of  them  may  occur  together  in  the  same  place. 

Colors  produced  by  interference  are  produced  in  two  different 
ways  ;  first  by  thin  superposed  lamellffi,  as  in  the  wings  of  Diptera, 
Neuroptera,  etc.,  without  any  other  color,  as  in  hyaline  wings,  or 
connected  with  other  colors  as  in  the  scales  of  Entimus  and  others. 

There  must  be  at  least  two  superposed  lamellse  to  bring   out 
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colors  by  interference,  and  there  cannot  be  moie  than  four,  as  both 
wings  and  scales  consist  only  of  four  layers,  two  internal  belonging 
to  the  hypodermis,  two  external  belonging  to  the  epidermis.  In 
fact,  if  scales  taken  from  dry  specimens  of  Entimus  are  observed 
under  the  microscope,  many  partly  injured  can  be  found,  which 
give  different  colors  according  to  the  layers  of  the  lamellae  which 
remain. 

Secondly,  colors  by  interference  are  produced  by  many  very  fine 
lines  or  strice  in  very  near  juxtaposition,  as  in  Apatura  and  other 
color-changing  insects.  Colors  by  interference  may  perhaps  be 
sometimes  also  produced  in  the  same  way  as  in  the  feathers  of  the 
dove's  neck  by  veiy  small  impressions  situated  near  together. 

The  colors  produced  by  the  interference  of  light  are  only  optical 
phenomena,  differing  in  this  respect  ft-om  the  other  colors  of  the 
body,  the  epidermal  and  hypodermal  colors. 

The  epidermal  colors  belong  to  the  pigment  deposited  in  the  cells 
of  the  chitinized  external  skin,  the  epidermis.  These  colors  are 
mostly  metallic  blue,  green,  bronze,  golden,  silver,  black,  brown, 
and  perhaps  more  rarely  red.  The  epidermal  colors  are  very  easily 
recognized,  because  they  are  persistent,  never  becoming  obliterated 
or  changed  after  death. 

The  hypodermal  colors  are  situated  in  the  non-chitinized  and 
sofl  layer,  called  hypodermis  by  Weismann.  They  are  mostly 
brighter  and  lighter,  light  blue  or  green,  yellow,  milk  white,  orange 
and  all  the  shades  between.  The  hypodermal  colors  in  the  body  of 
the  insect  fade  or  change,  or  are  obliterated  after  the  death  of  the 
insect.  A  fresh  or  living  insect  when  opened  may  easily  be 
deprived  of  the  hypodermal  colors  simply  by  the  action  of  a  little 
brush.  I  said  hypodermal  colors  in  the  body,  because  there  are 
hypodermal  colors  which  are  better  protected,  being  encased  nearly 
air-tight,  and  therefore  are  more  easily  preserved  even  after  the 
death  of  the  insect.  I  refer  to  the  colors  in  the  elytra  and  wings, 
and  in  their  appendages,  the  scales.  The  elytra  and  the  wings 
are,  as  is  well  known,  at  first  open  sacs  in  pommunication  with  the 
body,  of  which  they  ai*e  only  the  extension :  of  course  they  are 
formed  of  the  epidermis  and  hypodermis  which  become  so  strongly 
glued  together  after  the  transformation  into  the  imago  state 
that  a  maceration  of  years  tried  by  me  showed  no  effect  at  all  on 
such  wings.  This  fact  is  very  interesting  as  it  explains  how 
wings,  and  even  colored  wings,  can  be  found  in  palaeontological 
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layers  in  good  pres^vation.  The  destruction  of  insects,  which  is 
so  peculiar  to  the  secondary  strata  in  England,  proves,  as  I  be- 
lieve, that  the  bodies  of  the  insects  must  have  floated  a  very  long 
time  before  they  were  deposited.  It  is  quite  a  rarity  to  find  well 
preserved  insects  there  although  many  very  well  preserved  wings 
even  of  lace-winged  flies  have  been  described. 

There  is  an  interval  after  the  transformation  before  the  mem- 
branes of  the  wings  become  inseparably  glued  together ;  it  is  at 
this  time  that  the  finishing  of  the  colors  takes  place.  For  instance 
in  an  -^schna,  a  Lihellula  depressa  or  trimaculata^  if  the  wing  is  cut 
off  at  the  base,  the  two  layers  can  be  easily  separated  by  manipu- 
lation under  water,  and  the  wing  can  be  inflated  with  a  little  tube 
by  separating  the  borders  with  a  knife.  I  can  show  specimens  so 
prepared.  But  this  is  only  possible  as  long  as  the  wings  possess 
the  appearance  of  having  been  dipped  into  mucilage,  an  appearance 
which  is  well  known  in  young  Odonata. 

The  scales  have  just  the  same  development  as  the  wings.  At 
first  they  are  little  *open  sacs,  communicating  with  the  hollow  of 
the  wing  and  the  whole  body,  and  at  a  later  period  are  glued 
together  like  the  wings  themselves. 

In  the  wings  and  in  the  scales  the  hypodermal  colors  are  formed 
and  .finished  before  the  wings  stick  together,  and  by  tliis  means 
they  are  well  preserved  and  safely  encased.  They  have  no  more 
communication  in  the  glued  parts  with  the  interior  of  the  animal, 
and  are  preserved  in  the  same  way,  as  if  hermetically  inclosed  in  a 
glass  tube.  There  are  even  here  in  the  wings  and  scales  many 
epidermal  colors,  chiefly  the  metallic  ones;  but  all  the  brighter 
colors  (for  instance  the  somewhat  transparent  spots  in  the  elytra 
of  the  Lampyridaj,  Cicindelidai,  etc.,  and  in  the  greater  number  of 
Lepidoptera)  are,  as  1  believe,  hypodermal  colors. 

Finally  there  sometimes  occurs  outside  of  the  animal,  that  is,  on 
the  epidermis,  a  kind  of  color  which  I  consider  as  hypodermal 
color,  such  as  the  pale  blue  on  the  abdomen  of  many  Odonata,  the 
white  on  the  outside  of  many  Hemiptera,  the  pale  gray  on  the 
elytra  and  thorax  of  the  Goliathus  beetle,  the  powder  on  Lixus  and 
others.  Some  of  these  colors  are  very  easily  resolved  in  ether, 
and  are  apparently  a  kind  of  wax.  1  believe  that  these  colors  are 
produced  by  the  hypodermis  and  are  exuded  through  the  little 
channels  of  the  pores  {Poren  Canaele), 

The  hypodermal  colors  are  very  often  different  in  males  and 
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females  of  the  same  species,  the  epidermal  colors  rarely  differ  so 
far  as  I  know;  but  there  are  genera  with  prominent  epidermal 
colors  which  are  nearly  always  different  in  different  sexes,  viz., 
Calopter}^x,  Lestes,  some  Hymenoptera,  etc. 

It  would  be  interesting  to  know  the  different  colors  of  the  epider- 
mis in  such  cases.  So  far  as  I  know  the  change  seems  to  be 
between  related  and  not  between  complementary  colors.  But  my 
observations  are  far  from  having  any  conclusive  importance.  The 
same  investigation  would  be  necessary  for  the  hypodermal  colors. 

The  hypodermal  colors  may  change  or  be  altered  in  some  way 
in  a  male  or  female  during  its  lifetime,  by  sexual  or  other  influ- 
ences. The  epidermal  colors  never  change.  By  sexual  influences 
yellow  is  changed  into  orange,  brown  into  red,  and  even  sometimes 
more  changed.  By  other  influences,  for  instance  by  cold  in 
hibernation,  pale  yellow  is  changed  into  red  (Chrysopa).  The 
hypodermal  colors  can  be  changed  even  by  a  voluntary  act  of  the 
animal,  and  the  new  colors  disappear  again  (Cassida).  The 
hypodermal  colors  are  the  only  ones  on  which  the  animal  has  any 
influence  either  involuntarily  by  the  action  of  the  nutritive  fluid  or 
voluntarily.  The  epidermal  cells  are  placed  entirely  outside  of 
any  influences  of  the  animal,  when  once  established.  It  will  per- 
perhaps  be  possible  to  prove  that  the  so-called  mimetic  colors  are 
all  hypodermal  colors. 

The  h^-podermal  colors  seem  to  be  produced  by  a  photographic 
process  (I  know  no  better  expression),  the  epidermal  colors  b}'  a 
chemical  process  of  combustion  or  oxidation.  Would  it  be  possi- 
ble to  prove  that  by  a  photographic  pi'ocess  even  the  colors  of 
the  surrounding  world  could  be  transmitted,  a  great  step  towards 
an  undertaking  of  the  phenomena  would  be  given.  The  fact  of 
course  is  very  probable,  at  least  in  some  instances. 

In  observing  the  mimicry,  the  pattern  of  an  insect  must  be 
clearly  separated  from  the  color.  In  fact  the  pattern  is  not  the 
product  of  an  accidental  circumstance,  but  apparently  the  product 
of  a  certain  law,  or  rather  the  consequence  of  certain  actions  or 
events  in  the  interior  of  the  animal  and  in  its  development.  The 
proof  is  very  easily  afforded  by  the  regularity  of  the  pattern  in 
a  genus,  or  a  family  of  insects.  If  studied  carefully  and  compara- 
tively the  pattern  in  a  genus  is  the  same  or  is  only  more  or  less 
elaborated.  The  number  of  such  families  is  so  exceedingly  great 
that  some  example  will  readily  occur  to  every  one. 
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.Moreover  a  certain  and  constant  pattern  can  be  found  for  the 
head,  a  different  pattern  for  the  segments  of  the  thorax,  and  a 
different  pattern  for  the  segments  of  the  abdomen.  This  pattan 
is  in  the  different  segments  of  the  abdomen  (Hymenoptera,  Diptera, 
Neuroptera,  Orthoptera)  always  the  same,  only  more  or  le^ 
elaborated,  and  less  finished  in  the  first  and  last  segments.  In 
some  way  the  same  is  true  for  the  thoracic  segments. 

In  some  few  instances  I  was  able  to  observe  how  the  pattern  is 
produced.  In  the  Odonata  (Dragon  flies)  at  the  moment  of  trans- 
formation the  thorax  is  transparent,  and  shows  no  colors  at  all. 
At  this  time  the  muscles  are  without  importance  and  in  process 
of  formation.  The  thoracic  muscles  as  is  well  known  are,  in  the 
Odonatai  very  powerful,  and  also  very  extraordinary  as  regards 
the  shape  of  their  tendons.  Just  along  outside  the  muscles  are 
dark  lines  more  or  less  well  finished,  and  resulting  from  the  action 
of  the  muscles.  TJhi  irritatio,  ibi  affluxus.  I  believe  that  it  would 
not  be  unphilosophical  to  conclude  that  a  powerful  action  in  the 
development  of  the  muscles  is  in  such  a  case  the  cause  of  a  greater 
combustion  or  oxidation  in  the  neighboring  parts.  In  fact  on 
the  head  of  a  Cicada,  on  the  abdomen  of  an  ^schna  we  find 
similar  patterns,  in  some  way  mostly  representing  the  underlying 
muscles.  In  the  Gomphina  the  fact  is  striking  and  far  more  as 
the  stronger  species  mostly  possess  a  larger  dark  pattern.  There 
are  some  very  small  species  which  are  almost  entirely  yellow; 
there  are  no  small  species  entirely  black. 

Should  the  fact,  with  the  explanation,  be  admitted,  a  step  far- 
ther in  the  explanation  of  the  different  patterns  would  be  made. 
I  know  very  well  that  in  the  Odonata  there  are  patterns  which  do 
not  agree  with  my  explanations,  even  some  contrary  to  it,  but 
if  some  certain  facts  be  explained,  there  are  perhaps  more  factors 
still  unknown  or  unobserved.  The  explanation  given  for  certain 
facts  would  still  be  admissible,  or  at  least  not  entirely  objectiona- 
ble.* 

*  So  far  as  1  know  the  literature  relating  to  the  phenomena  of  mimicry,  aJl  theee 
related  differences  are  oRen  confused,  and  I  believe  that  in  separating  them  and  fol- 
lowing the  views  above  given,  many  facts  would  be  better  understood  and  Uus  interest- 
ing  subject  more  easily  advanced. 

Besides  all  the  difficulties  which  oppose  a  clear  and  con-ect  view,  there  is  one  more 
which  I  do  not  find  mentioned,  i.  e.  the  so  callo<l  color-blindness  and  the  different 
degiees  of  it.  Prof.  B.  A.  Gould  in  his  excellent  work  "  luvefftigations  on  Anthropo- 
logical  Statistics  of  American  Soldiers  "  has  given  attention  to  it  in  a  very  remarkable 
chapter.    Persons  who  cannot  distinguish  ripe  cherries  upon  the  tree,  or  strawberries 
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The  patterns  on  the  wings  and  elytra  could  not  be  the  product 
of  the  action  of  muscles,  but  I  believe  it  to  be  probable  that  the 
sudden  rush  of  blood  or  even  air,  by  the  accelerated  circulation  and 
respiration  in  the  act  of  transformation  may  have  the  same  effect. 
In  this  way  some  patterns,  otherwise  not  explicable,  could  be  under- 
stood. The  eyespots  in  the  caterpillars  of  some  Papilionidae  have 
been  ascertained  by  Leydig  to  be  epidermal  colors,  and  I  believe 
that  the  various  kinds  of  eyespots  in  the  wings  of  the  imago  are  also 
epidermal  colors.  If  a  stream  of  blood  meets  a  small  obstacle 
just  in  the  centre,  a  funnel  is  formed  ;  if  this  obstacle  is  a  ring, 
and  behind  it  another  obstacle  we  have  two  or  more  funnels,  one 
in  the  other,  and  the  section  of  them  will  be  circular  or  elliptical 
according  to  the  angle  at  which  they  reach  the  surfaces.  Such 
patterns  in  the  elytra  and  wings  are  formed  or  preformed  at  the 
time  when  the  wing  is  a  sac ;  sometimes  before  the  transformation, 
and  here  is  another  circumstance  which  explains  some  patterns. 
The  walls  of  the  sac  are  suddenly  augmented  and  strongly  dilated 
in  the  transformation.  Small  patterns  preformed  in  the  sac  will 
also  be  altered  and  enlarged  by  the  same  process,  and  I  know  that 
many  patterns  of  Lepidopterous  wings  are  in  such  a  Way  very 
easily  explained.  All  the  waved  lines  of  the  wings  and  other 
marks  belong  here,  and  as  the  ribs  or  nervures  seem  to  grow 
faster  in  transformation,  the  waved  appearance  would  be  explained. 
In  fact  the  greater  part  of  the  patterns  seem  to  be  produced  by 
expansions  or  distraction  of  the  pattern  preformed  in  the  wing  at 
some  period  before  the  transformation. 

on  the  TiDe  by  their  color  are  far  more  numerons  than  would  be  suspected. 
Serious  misunderBtandings  and  even  calamities  have  been  reported  in  the  army, 
resulting  fVora  mistakes  in  the  color  of  green  and  red  light  by  officers  of  the  signal 
corps."  He  gives  the  statement  that  usually  one  in  twenty,  and  in  the  soldiers  exam- 
ined one  in  fifty  was  subjected  to  color-blindness.  But  these  numbers  show  only  the 
extremes  and  it  is  easy  to  l>elieve  that  a  much  greater  number  are  more  or  less  affected 
with  it.  In  fact  we  have  no  means  of  measuring  this  physiological  difference;  if  two 
persons  call  something  green,  and  even  compare  the  color  with  certain  known  objects 
there  is  no  proof  at  all  that  they  see  Just  the  same  color.  I  think  that  it  would  be  pru- 
dent in  describing  cases  of  mimicry,  especially  when  they  are  extraordinary,  not  to 
forget  that  even  the  best  observer  may  be  unaware  of  this  infirmity,  and  in  fact  the 
beet  authorities  on  color-blindness  always  state  that  the  greater  number  of  persons 
have  DO  idea  of  their  infirmity. 
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ORNITHOLOGICAL   NOTES   FROM  THE  WEST. 

BY   J.    A.    ALLEN, 
in.  NOTES  ON  THE  BIRDS  OF  THE  GREAT  SALT  LAKE  VALLEY. 

We  arrived  at  Ogden,  Utah,  September  Ist,  and  spent  the  fol- 
lowing five  weeks  ornithologizing  in  the  northeastern  portion  of 
the  Great  Salt  Lake  Valley.  Although  the  vicinity  of  Ogden  was 
the  principal  field  of  our  operations,  we  made  several  excursions 
to  the  neighborhood  of  Salt  Lake  City,  and  to  different  points 
along  the  eastern  shore  of  the  lake.  During  this  time  we  collected 
or  observed  nearly  one  hundred  and  forty  species  of  birds,  indi- 
cating for  this  locality  a  comparatively  rich  avian  fauna.  From 
the  lateness  of  the  season  several  of  the  summer  birds  had  already 
migrated  southward,  among  these  Bullock's  oriole  and  the  white 
pelican.  The  latter,  from  its  great  abundance  in  summer,  forms 
an  interesting  feature  of  the  ornithology  of  the  Great  Salt  Lake 
Valley.  Other  species  were  daily  arriving  from  the  mountains  or 
from  more  northern  districts. 

The  country  about  Ogden  presents  unusually  varied  conditions 
of  locality  and  climate.  The  Wahsatch  Mountains  rise  abruptly 
near  the  eastern  shore  of  the  lake,  and  some  of  the  peaks  are,  even 
in  summer,  dotted  with  fields  of  snow.  The  broad  expanse  of 
water  formed  by  the  lake  is  bordered  at  intervals  with  extensive 
marshes,  between  which  and  the  mountains  stretches  a  broad  arid 
plain.  The  willows  and  cottonwoods  that  fringe  the  rivers  form- 
erly constituted  the  only  arborescent  vegetation  in  the  valley,  but 
now  extensive  orchards  and  the  numerous  trees  planted  for  shade 
and  ornament  funiish  more  favorable  haunts  for  various  woodland 
birds,  which  are  every  year  increasing  in  number.  While  in  the 
valley  the  summer  is  almost  tropical,  a  journey  of  a  few  hours 
may  take  one  to  the  alpine  region  of  the  mountains ; —  from  the 
burning  sands  of  the  arid  plain  to  fields  of  perpetual  snow.  There 
is  thus  as  great  a  variety  of  localities  and  climate  as  can  be  often 
found  in  so  limited  an  area. 

The  heat  throughout  the  month  of  September  was  to  us  very 
oppressive,  the  temperature  being  that  of  a  New  England  July  ; 
and  no  rain,  it  is  said,  had  fallen  for  nearly  four  months.     During 
(394) 
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the  first  week  of  October  the  first  snow  of  the  season  began  to 
cover  the  higher  parts  of  the  mountains,  extending  lower  with 
each  successive  storm,  till  on  the  7th  of  the  month  their  whole 
slopes  were  covered,  and  rain  and  sleet  fell  in  the  valley.  The 
winds  became  cold  and  chilling,  and  winter  seemed  to  have  suc- 
ceeded summer  without  the  intervention  of  autunm.  Such  indeed 
this  3ear  was  almost  literally  the  case. 

A  little  more  than  twent}'  years  ago,  as  everybody  doubtless 
knows,  the  Great  Salt  Lake  Valley  was  entirely  a  desert,  its  char- 
acteristic vegetation  being  the  "sage  brush"  and  *' grease  wood," 
and  such  similar  well-known  plants  as  are  found  throughout  the 
more  excessively  arid  parts  of  the  West.  During  the  time  that  has 
since  elapsed  the  mountain  streams  have  been  tapped  by  the  indus- 
trious Mormon  emigrants,  and  a  portion  of  their  waters  conducted 
in  ditches  over  the  plains ;  thereby  literally  transforming  the  bar- 
ren desert  into  fruitful  fields.  Considerable  areas  have  thus  been 
reclaimed,  orchards  and  fanns  that  rival  in  productiveness  those 
of  the  most  favored  portions  of  our  country  replacing  the  repul- 
sive sage  brush  and  its  kindred  plants.  These  changes  have  of 
course  greatly  modified  the  fauna,  increasing  the  number  of  all 
the  smaller  birds,  but  especially  the  granivorous  and  frugivorous 
kinds,  whilst  the  influx  of  settlers  has  materially  reduced  the 
number  of  the  water-fowl,  although  their  abundance  still  forms 
the  most  characteristic  ornithological  feature  of  the  region.  Three 
species  are  reported  to  have  been  recently  introduced,  which  give 
promise  of  multiplying  rapidly  and  becoming  thoroughly  natura- 
lized. These  are  the  European  house  sparrow  (Passer  domesticus)^ 
the  common  eastern  quail  (Ortyx  Virginianus)^  and  the  California 
quail  {Lophortyx  Califomicus)^  all  of  which,  as  I  was  informed, 
had  raised  young  the  past  season  (1871). 

With  these  general  remarks  I  now  pass  to  a  hasty  enumeration 
of  the  species  that  came  under  our  observation ;  premising,  how- 
ever, that  the  only  previous  paper  especially  devoted  to  the  orni- 
thology of  this  region  consists  of  a  brief  report  by  Professor 
Baird  on  the  birds  collected  by  Captain  Stansbury's  Expedition,* 
published  in  1852,  in  which  are  mentioned  thirty-one  species. 

Of  the  family  of  Thrushes,  we  obtained  but  four  species — the 
robin,  the  catbird,  mountain  mockingbird  and  hermit  thrush. 
The  latter  only  came  down  from  the  mountains  about  October  1st, 

*  Stan8bury'8  Expedition  to  the  Great  Salt  Lake,  pp.  314-325. 
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and  we  saw  but  few  specimens,  but  the  others  were  abundant. 
The  robin  was  formerly  rare,  but  being  a  general  favorite  with 
the  settlers  it  has  been  carefully  protected  and  seems  to  be  annu- 
ally increasing  in   numbers.     The  mountain  mockingbird,  famil- 
iarly known  to  the  settlers  as  the  "gray  bird,"  is  said  to  have 
similarly  increased,  but  through  its  depredations  on  the  smaller 
fruits — even  the  peach  not  escaping  its  ravages — it  has  become  a 
proscribed  race.    The  catbird  we  found  as  numerous  in  the  thickets 
bordering  the  streams  as  we  ever  saw  it  in  the  East.     The  arctic 
bluebird  is  well  known  as  a  spring  and  autumn  visitor,  but  seems 
to  be  most  numerous  in  spring.     The  titlark  {Anthus  Ludovicior 
nus)  abounds  at  the   same   seasons,  being  first  obsened    by  us 
September   15th,  though   it  probably  breeds  on  the  neighboring 
snowy  summits  of  the  Wahsatch  Mountains.     Of  the  Sylvicolidoe 
or  wood-warblers,   we  collected   about  a  dozen   species.        The 
Maryland  yellow-throat,  the   summer  yellowbird   {Dendroeca  ces- 
tiva)y  and  the  yellow-breasted  chat  are  probably  common  summer 
residents' in  the  valley;  the  Blackbumian,  Audubon's,  the  Nash- 
ville, the  golden-crowned  (Helminthophaga  celata)  MacgilUvray's 
and  the  black-capped  flycatching  warblers,  are  all  doubtless  more 
or  less  common  at  the  same  season  in  the  adjoining  mountains. 
Nearly  all  were  common  in  September  in  the  vicinitj''  of  Ogden. 
The  ruby-crowned  kinglet  became  frequent  about  October  1st  in 
the  valley,  as  it  had  been  previously  in  the  mountains.    The  Amer- 
ican ouzel  {Cindus  Mexicana)  was  abundant  along  the  mountaiii 
streams,  and  the   rock  wren  was  very  numerous   everywhere  on 
the  rocky  declivities  of  the  mountains  about  Ogden,  above  the 
upper  terrace  of  the  valley.     The  black- capped  chickadee  {Parus 
atricapillus^  var.  septentrionalis)  was  an  abundant  inhabitant  of 
the  willow  thickets  bordering  the  Ogde^i  and  Weber  Rivers,  and 
the  reedy  marshes  were  the  favorite  haunts  of  thousands  of  marsh 
wrens  {Cistothorus  palustris).     All  the  swallows  disappeared  soon 
after  our  arrival ;  the  most  frequently  observed  species  being  the 
bam  swallow,  though  the  rough-winged  and  the  violet-green  were 
both  frequently  noticed  during  the  first  week  of  September.     The 
nests  of  the  cliff  swallow  seen  adhering  to  the  cliffs,  especially  in 
Weber  and  Echo  Canons,  indicated  that  this  species  was  also  an 
abundant  summer  visitant.     The  red-eyed,  warbling,  and  solitary 
vireos  were  all  well  represented  and  formed  the  only  species  of 
their  family  we  saw.    The  cedar  bird,  the  loggerhead  shrike,  and 
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the  Louisiana  tanager  were  each  more  or  less  frequent.  The 
homed  lark,  so  characteristic  of  the  Plains,  was  also  numerous. 

The  Tyrannidce  were  well  represented,  the  western  race  of  the 
wood  pewee  being  abundant,  as  were  also  two  species  of  Empi- 
donax^  one  being  the  western  race  of  the  yellow-bellied,  and  the 
other  a  representative  of  the  least  pewee  of  the  East.  The  king- 
bird and  the  Arkansas  flycatcher  were  also  both  frequently 
obser\'ed  during  the  first  half  of  September,  and  two  specimens 
of  the  olive-sided  pewee  were  taken. 

The  great  family  of  the  sparrows  and  finches  (Fringillidce)  was 
represented  by  eighteen  species,  the  greater  part  of  which  were 
common.  One  half  are  strictly  western,  while  the  others  are 
common  species  in  the  Atlantic  States.  Among  the  latter  were 
the  bay-winged,  savanna,  the  yellow-winged,  chipping,  song  and 
Lincoln's  sparrows,  the  common  gold-finch  or  yellow  bird,  and  the 
purple  finch,  all  but  the  last  named  being  either  common  or  ex- 
ceedingly abundant.  Of  the  western  species,  the  western  white 
crowned,  or  GambeFs  spaiTow,  appeared  in  the  valley'  in  great 
numbers  about  September  15th ;  a  few  specimens  of  the  slate- 
colored  sparrow  {Passerdla  ^^  schistacea")  were  seen  at  about  the 
same  date,  and  the  Oregon  snowbird  became  common  towards  the 
close  of  the  month.  Bell's  sparrow  (Poospiza  Bellii)  was  rather 
numerous  on  the  dry  plains,  keeping  on  the  ground  among  the 
sage  brush.  The  western  gold-finch  {Chrysomitris  psaltria)  was 
also  quite  numerous,  associating  freely  with  the  common  species  ; 
and  a  few  specimens  of  the  lazuli  finch  were  also  taken.  The  arc- 
tic towhee  (Pipilo  "  arciicua  ")  was  an  abundant  inhabitant  of  the 
thickets,  in  habits  strongly  resembling  the  common  towhee  of  the 
East ;  though  its  song  is  somewhat  similar  to  that  of  the  eastern 
bird,  its  call  note  is  totally  different,  quite  nearly  resembling  the 
call  note  of  the  catbird.  Blanding's  finch  {Pipilo  chlomriis)  be- 
gan to  appear  in  numbers  about  September  20th,  from  its  breeding 
haunts  in  th^  mountains.  The  clay-colored  sparrow  (Spizella  pal' 
lidd)  was  generally  found  in  company  with  the  chipping  sparrow, 
and  was  almost  equally  abundant.  The  black-headed  grosbeak  is 
a  summer  resident,  but  like  its  eastern  congener,  the  rose-breasted, 
departs  early  for  the  south,  and  had  already  migrated  when  we. 
arrived.  It  is  well  known  as  the  "  Pea-bird,"  from  its  fondness 
for  green  peas,  of  which  it  is  so  destructive  that  it  is  considered 
an  obnoxious  species. 
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The  Icteridce,  or  blackbirds,  grackles  and  their  allies,  were  rep- 
resented by  five  or  six  species,  of  which  three,  the  yellow-headed, 
red-winged  and  Brewer's,  occurred  in  immense  numbers.  TTie 
yellow-headed  and  red-winged  live  in  the  marshes,  from  which  at 
this  season  they  make  excursions  in  great  flocks  over  the  neigh- 
boring country,  by  their  voracity  and  numbers  causing  no  little 
loss  to  the  farmers,  by  destroying  the  ripening  corn.  The  Brew- 
er's blackbird,  though  less  an  inhabitant  of  the  marshes,  to  a 
considerable  extent  associates  with  them,  and  is  only  less  destrue- 
tive  because  less  numerous.  The  immense  flocks  of  these  associ- 
ated species  bring  vividly  to  mind  the  descriptions  of  Wilson  and 
others  of  the  hordes  of  red-wings  and  grackles  that  occur  in  autumn 
and  winter  in  the  more  southern  portions  of  the  Atlantic  States. 
The  meadow  lark  is  the  next  most  abundant  species  of  this  group. 
The  cowblackbird,  though  perhaps  occurring,  was  not  observed, 
but  to  our  great  surprise  the  bobolink  was  quite  frequent.  Bul- 
lock's oriole  is  also  a  common  summer  resident,  taking  the  place 
of  our  familiar  Baltimore  of  the  East. 

Among  the  Corvidm^  the  raven  and  the  magpie  were  both  com- 
mon, the  latter  near  the  streams  and  the  former  more  generally 
distributed  ;  the  great-crested,  Woodhouse's  and  the  Canada  jays 
were  of  frequent  occurrence  in  the  mountains,  the  former  being 
familiarly  known  as  the  "  mountain  jay."  The  common  crow  is 
said  also  to  be  common,  but  it  escaped  our  notice. 

Nuttairs  whippoorwill  was  abundant  on  the  lower  parts  of  the 
mountains,  and  we  heard  scores  of  them  near  the  mouth  of  Ogden 
Canon  on  several  occasions,  after  nightfall.  Though  so  numerous, 
all  our  efforts  to  procure  specimens  were  flitile,  as  it  did  not  usually 
manifest  its  presence  till  after  it  became  too  dark  for  it  to  be  clearly 
distinguished.  We  saw  the  last  one  October  7th,  during  a  severe 
snow-storm  on  the  mountains  north  of  Ogden,  the  snow  having 
already  accumulated  to  the  depth  of  several  inches.  The  snow 
had  probably  surprised  the  bird  as  much  as  its  own  presence  under 
such  peculiar  circumstances  did  us.  The  night  hawk  and  the 
broad-tailed  humming  bird  were  both  common  through  the  greater 
part  of  September,  and  the  kingfisher  is  doubtless  a  common  resi- 
dent throughout  the  year. 

The  woodpeckers,  owing  to  the  scarcity  of  woodland,  were 
sparsely  represented.  Only  two  species  were  noticed,  one  of 
which,  apparently  the  down}-  woodpecker,  was  seen  once,  and  the 
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other,  the  red-shafted,  was  only  moderately  common.  Its  evident 
habit  here  of  sometimes  breeding  in  banks,  in  the  absence  of  suit- 
able trees,  has  already  been  mentioned.*  The  only  owls  noticed 
were  the  burrowing  {Athene  hypogoea),  which  in  the  absence  of  the 
prairie  dogs  lives  in  the  holes  of  coyotes ;  and  one  specimen  of 
the  long-eared  owl ;  the  great  horned  owl  is  said  to  be  of  frequent 
occurrence,  especially  in  the  winter.  The  marsh  hawk  was  abun- 
dant, and  often  seen  swooping  down  over  the  marshes  at  the  black- 
birds, but,  generally  unsuccessfully,  the  blackbirds  rising  in  clouds 
before  it  with  a  heavy  noise  not  unlike  low  distant  thunder,  soon  to 
settle  again  in  another  part  of  the  marsh.  The  pigeon  hawk  and 
the  duck  hawk  were  both  frequent,  the  latter  preying  upon  the  water 
fowl.  A  ruddy  duck,  struck  down  and  killed  by  one  of  these  birds, 
was  added  one  day  to  our  game  bag  and  made  a  good  specimen 
and  the  hawk  narrowly  escaped  the  same  fate.  The  sparrow  hawk, 
however,  was  by  far  the  most  numerous  of  the  Falconidce;  thirty 
were  seen  in  the  air  at  one  time  near  the  mouth  of  Weber  Canon, 
engaged  in  the  capture  of  the  *'  hateful  grasshopper  "  {Caloptenits 
spretus  Uhler) ,  which  everywhere  filled  the  air,  and  which  seems 
at  this  season  to  form  the  principal  food  of  this  and  other  birds. 
The  red-tailed  hawk,  and  the  golden  and  white-headed  eagle  were 
more  or  less  frequent,  and  the  fish  hawk  is  said  to  be  a  rather  com- 
mon summer  resident.     The  turkey  vulture  was  also  common. 

The  Carolina  dove  was  abundant,  and  is  said  to  breed  here,  also, 
generally  on  the  ground.f  But  few  grouse  were  seen,  though  evi- 
dence was  obtained  of  the  presence  of  four  species  ; — the  dusky 
and  the  ruffed  grouse  ( Tetrao  obscurus  and  Bonasa  umhellus)  in 
the  mountains,  and  the  sage  cock  and  the  sharp-tailed  on  the 
plains,  specimens  of  the  last  two  being  obtained.  The  sage  cock 
and  the  sharp-tailed  grouse  were  formerly  very  abundant,  but  this 
year  we  saw  only  about  a  dozen  of  each,  and  were  informed  that 
it  never  was  known  to  be  so  scarce  here  before. 

Of  the  plovers,  the  killdeer  was  the  only  one  seen,  and  was 
exceedingly  abundant.  About  a  dozen  species  of  Scolopacidce  were 
obtained,  of  which  the  greater  part  were  numerously  represented. 

•This  Journal.  May,  p.  274. 

t  Prof.  O.  C.  Marsiih  has  informed  me  that  he  **  can  confirm  my  statement  [in  the  May 
Naturaust]  that  tlie  Carolina  dove  breed*  on  the  ground.  In  Western  Kansas  and  in 
Colorado,'^  he  adds  ''I  hare  often  found  the  eggs,  and  young  on  the  ground.  Once  I 
flushed  a  female  who  was  covering  a  couple  of  very  young  birds  on  the  ground,— not 
in  a  nest  but  in  a  small  depression  on  the  bare  ground?^ 
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Wilson's  snipe  was  so  abundant  that  Mr.  Bennett  bagged  fourteen 
in  the  space  of  a  few  hours.  The  red-breast«d  sandpiper  became 
common  after  September  25th.  The  greater  yellow-legs  and  the 
red-backed  sandpiper  were  also  common  ;  whilst  the  spotted,  soli- 
tary and  least  sandpipers  and  the  lesser  yellow-legs  were  only 
occasionally  met  with.  Wilson's  phalarope,  the  avocet,  and  the 
black-necked  stilt  were  abundant  and  characteristic  birds,  being 
summer  residents  and  breeding  abundantly  on  the  islands  and 
shores  of  Salt  Lake.  The  last  two  are  called  "  white  snipes !" 
Of  the  avocet  we  saw  flocks  of  thousands  on  the  sand  bars  and 
mud  flats  at  the  mouth  of  Weber  River.  The  glossy  ibis  (called 
"  black  snipe !")  is  now  a  common  summer  bird,  but  we  were 
assured  it  had  only  made  its  appearance  here  during  the  last  few 
years.  The  white  ibis  seems  to  be  also  a  common  summer  species, 
which  we  saw,  however,  but  once;  and  the  greater  part  of  the 
glossy  ibises  had  migrat-ed  before  our  arrival.  Of  the  seven  spec- 
imens seen  we  obtained  five,  although  we  found  it  an  excessively 
waiy  bird. 

Of  herons  we  saw  the  great  blue,  and  obtained  the  night  heron 
and  the  bittern,  all  of  which  were  tolerably  common  ;  and  cranes 
are  said  to  occur  in  abundance  in  spring  and  fall.  Of  rails,  the 
Virginia,  the  Carolina,  and  the  marsh  hen  {Eallus  elegans)  were 
apparently  the  most  common,  though  few  of  either  were  seen.  The 
mud-hen  or  coot,  however,  was  found  in  all  the  ponds  and  lagoons 
in  great  numbers. 

The  abundance  of  the  swimming  birds  is  even  now  almost  in- 
credible, though  they  are  far  less  numerous  and  much  more  wary 
than  formerly.  Thirteen  species  of  ducks  were  obtained  without 
special  effort,  all  of  which  were  common,  and  about  one-third 
were  abundant,  as  follows  : —  the  pintail,  green-winged  teal,  red- 
breasted  teal,  gad  wall  and  red-head  were  each  abundant,  whilst  the 
mallard,  shoveller,  widgeon,  wood  duck,  scaup  duck,  mddy  duck 
and  goosander  were  common.  The  Canada  goose  was  also  numer- 
ous, and  the  snow  goose  or  "  white-brant"  began  to  arrive  in  con- 
siderable numbers  about  October  1st.  Two  species  of  grebe  were 
also  noticed,  the  horned  and  the  Carolina,  the  latter  being  abun- 
dant. Three  species  of  Laridce  were  obtained,  two  of  which  were 
seen  only  after  about  October  1st.  These  were  the  Sabine's  gull, 
of  which  but  a  single  specimen  was  either  taken  or  seen,  and 
Bonaparte's  gull.      The  three  adult  specimens  taken  of  the  latter 
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differ  from  the  eastern  representatives  of  that  bird  in  having  a 
much  shorter,  thicker  and  less  deeurved  bill.  The  Delaware  gull, 
or  its  western  representative,  is  a  numerous ,  summer  resident, 
breeding  on  the  islan  Is  in  great  numbers.  At  the  time  of  our 
visit  these  birds  spent  much  of  their  time  on  the  sand  bars  of  the 
Weber  River,  below  Weber  Canon,  and  at  certain  hours  of  the 
<lay  rose  into  the  air  to  feast  on  the  grasshoppers,  on  which  they 
seemed  at  this  time  almost  wholly  to  subsist.  The  stomachs  of 
those  we  killed  were  not  only  filled  with  them,  but  some  had 
stuffed  themselves  so  full  that  the  grasshoppers  could  be  seen  on 
op9ning  their  mouths.  But  what  seems  most  singular  is  the  fact 
that  the}'  capture  them  in  the  air  (not  by  walking  over  the 
ground,  as  has  been  stated),  sailing  around  in  broad  circles  as 
though  soaring  merely  for  pleasure,  seizing  the  flying  grasshoppers 
with  the  same  ease  that  a  swallow  exhibits  in  securing  its  prey  of 
smaller  insects  while  in  rapid  flight,  but  of  course  with  far  less 
gracefulness  of  motion. 

Two  other  interesting  birds  found  here  are  the  double-crested 
cormorant  and  the  white  pelican,  the  former  bearing  the  singular 
local  name  of  "  black  brant !"  We  saw  the  cormorants  only  on 
Weber  River,  but,  according  to  Stansburj',  they  breed  on  the 
islands  with  the  gulls  and  pelicans.  The  pelicans  leave  for  the 
south  towards  the  end  of  August  or  early  in  September.  Although 
we  saw  no  live  ones,  we  found  one  on  our  first  arrival  that  had 
been  killed  but  a  few  days  before  by  gunners.  Concerning  the 
abundance  of  this  and  other  species  of  water-fowl  on  the  islands 
during  his  survey  of  the  Great  Salt  Lake,  Captain  Stansbury,  un- 
der date  of  Gunnison's  Island,  May  8th,  1850,  writes  as  follows  : — 

''  The  whole  neck  and  the  shores  on  both  of  the  little  bays  were 
occupied  by  immense  flocks  of  pelicans  and  gulls,  disturbed  now 
for  the  first  time,  probably,  by  the  intrusion  of  man.  They  liter- 
ally darkened  the  air  as  they  rose  upon  the  wing,  and,  hovering 
over  our  heads,  caused  the  surrounding  rocks  to  reecho  with  their 
discordant  screams.  The  ground  was  thickly  strewn  with  their 
nests,  of  which  there  must  have  been  some  thousands.  Numerous 
young,  unfledged  pelicans,  were  found  in  the  nests  on  the  ground, 
and  hundreds  half-grown,  huddled  together  in  groups  near  the 
water,  while  the  old  ones  retired  to  a  long  line  of  sand-beach  on 
the  southern  side  of  the  ba}',  where  they  stood  drawn  up,  like  Prus- 
sian soldiers,  in  ranks  three  or  four  deep,  for  hours  together,  appar- 
ently without  motion.  .  .  We  collected  as  many  eggs  as  we  could 
carry.     That  of  the  gull  is  of  the  size  of  a  hen's  egg,  brown  and 
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spotted ;  that  of  the  pelican  is  white,  and  about  as  large  as  a  goose 
egg."     (Stansbury's  Report,  p.  179.) 

Again,  on  page  188,  under  date  of  Antelope  Island,  May  20th, 
Captain  Stansbury  observes :  — 

"Before  we  passed  around  the  point  of  Antelope  Island,  we 
stopped  for  a  few  moments  at  the  little  islet  near  it,  where  the 
number  of  gulls  and  pelicans  was,  if  possible,  greater  than  we  had 
seen  on  Gunnison's  Island.  The  whole  islet  was  covered  with 
eggs,  chiefly  those  of  gulls,  and  with  innumerable  young  birds, 
just  hatched,  the  most  of  which  on  our  appearance  instinctively 
concealed  themselves  among  the  crevices  of  the  rocks,  while  the 
parent  birds,  in  countless  numbers,  anxiously  hovered  over  us, 
filling  the  air  with  their  discordant  cries,  home  young  herons  and 
cormorants  were  also  found  amid  the  colony  of  gulls  —  the  former 
fierce  and  full  of  fight,  the  latter  timid  and  alarmed,  running  from 
their  nests  to  the  water,  where  they  endeavored  to  conceal  them- 
selves by  persevering  but  abortive  attempts  to  dive.  We  tilled 
half  a  barrel  with  the  eggs,  but  most  of  them  proved  to  be  bad." 

The  waters  of  the  Salt  Lake,  of  course,  afford  these  birds  no 
food.  That  of  the  pelican,  says  Stansbury  (p.  193),  '*  consists  en- 
tirely of  fish,  which  they  must  necessarily  obtain  either  from  Bear 
River,  from  the  Weber,  the  Jordan,  or  from  the  Warm  Springs 
on  the  eastern  side  of  Spring  Valley,  at  all  of  which  places 
they  were  observed  fishing  for  food.  The  nearest  of  these  points 
is  more  than  thirty  miles  distant,  making  necessary  a  flight  of  at 
least  sixty  miles  to  procure  and  transport  food  for  the  sustenance 
of  their  young." 

In  concluding  these  brief  notes  on  the  birds  of  the  West,  a  few 
general  observations  raay  be  added.  Probably  every  observing 
collector  who  has  had  the  opportunity  of  studying  birds  in  their 
native  haunts  at  widely  separated  localities  has  noticed  differences 
in  the  songs  or  notes  of  birds  of  the  same  species  at  distant  points 
in  the  common  habitat  of  the  species.  M3'  own  experience  has 
been  that  at  southern  localities,  the  songs  of  certain  species  are 
abbreviated,  and  generally  uttered  with  less  energy  than  at  the 
north.  In  other  eases,  garrulous  birds,  like  the  jays  and  some 
others,  have  certain  common  notes  at  some  localities  not  heard  at 
all  at  others,  when  in  color  or  other  features  they  differ  but  slightly, 
if  at  all,  there  being  as  it  were  local  dialects  in  their  respective 
languages.  On  the  other  hand,  the  songs  of  species  that  differ 
widely  in  color,  are  sometimes  so  closely  similar  as  almost  to  defy 
the  most  discriminating  ear  to  detect  the  species  by  their  songs. 
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though  some  of  their  call  notes  may  be  quite  different.  At  other 
times  they  differ  in  habits,  especially  in  respect  to  the  situation 
and  form  of  the  nest,  the  same  species  at  some  localities  breeding 
always  on  trees  and  at  others  almost  as  uniformly  on  the  ground, 
in  cases  where  the  identity  of  the  species  is  admitted  by  every 
ornithologist.  In  like  manner  some  that  at  some  localities  build 
domed  nests,  at  others  build  an  open  nest ;  others  vary  from  a 
somewhat  elaborate  bulky  nest,  to  a  much  simpler  and  more  slight 
one;  whilst  in  all  cases  the  material  varies  in  accordance  with 
the  respective  abundance  of  whatever  may  be  most  suitable  to 
the  wants  or  habits  of  the  species.  Thus,  on  the  Plains,  many 
species  line  their  nests  with  the  soft  hair  of  the  buffalo  in  place  of 
the  down  from  certain  plants  they  are  accustomed  to  choose  at 
other  localities. 

The  question  of  the  occurrence  of  supposed  hybridity  among 
certain  of  the  birds  of  the  West  is  one  of  constantly  increasing 
interest.  The  facts  of  the  case  are  simply  these : —  that  between 
several  congeneric  but  widely  diverse  forms  occur  individuals  over 
the  region  where  the  habitats  of  the  two  adjoin,  which  combine  in 
varying  degrees  the  characteristics  of  both  forms.  These  individ- 
uals have  been  generally  supposed  to  be  hybrids  between  the  forms 
they  respectively  resemble,  but  whether  such  or  not,  in  a  technical 
sense,  they  are  evidently  fertile  with  either  of  the  original  forms, 
and  also  among  themselves.  Furthermore,  that  on  either  side  of 
the  area  of  "  hybridity,"  either  form  exhibits  in  varying  degrees 
an  admixture  of  the  characters  of  the  other,  the  degree  lessening 
on  either  hand  over  an  area  of  usually  several  hundred  miiles  in 
breadth,  till  each  form  assumes  nearly  constantly  its  maximum 
divergence  from  the  other.  Such  in  general  is  the  nature  of  what 
I  have  termed  longitudinal  variation,  or  the  differentiation  of  con- 
specific  formS  at  localities  differently  situated  in  respect  to  lon- 
gitude. Similar  differentiation  occurs  at  localities  differing  in  lat- 
itude, which  hybridity  has  never  been  assumed  to  explain,  though 
it  is  difficult  to  see  why  it  should  not  be  called  in  as  well  in  the 
one  case  as  in  the  other.  In  each  case  we  have  a  similar  grad- 
ual differentiation  over  extensive  areas.  Hybridity  has  been  gen- 
erally regarded  as  an  unfailing  test  of  specific  diversity,  but  here 
one  of  two  things  must  be  assumed  : — either  that  hybridity  fails 
OS  a  test  of  specific  diversity,  or  else  that  these  widely  differing 
congeneric  forms  are  only  geographical  modifications  of  the  same 
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species,  resulting  from  at  present  only  partially  known  laws  of  cli- 
matic influence.  To  the  latter  I  incline  as  being  the  most  rational 
and  the  best  supported  by  analogy  and  by  facts.* 

Note— Id  the  article  on  the  Birds  of  Colorado,  in  the  Jane  number  of  this  Joamal,  I 
omitted  to  add  that  several  specimens  of  the  white-throated  wren  (^CcUherpea  Mexieor 
nu$)  we're  obtained  near  Colorado  City,  where  it  was  a  common  species.  This  is  the  firc^t 
time,  apparently,  that  this  species  has  been  reported  from  any  point  within  the 
United  States  east  of  Southern  Nevada  {Ridgway).  It  possesses  a  voice  of  wonderftil 
strength  and  penetration  for  so  small  a  bird,  and  seemed  to  delight  in  the  startling 
echoes  it  awakened  among  the  high  cliffs  of  the  "  Garden  of  the  Gods.'* 

On  page  350,  June  number  of  this  Journal,  It  was  stated  that  Chamea  fasciata  wab 
apparently  common  near  Colorado  City.  As  it  has  been  heretofore  known  only  from 
the  extreme  southwestern  portions  of  the  United  States,  I  should  perhaps  add  that  no 
specimens  were  taken,  but  as  I  was  within  a  few  yards  of  it  on  a  number  of  occasions, 
I  cannot  doubt  the  correctness  of  the  observation. 

I  take  this  opportunity  of  correcting  the  following  errata  i  On  page  346.  line  12,  read 
chipping /or  ••nipping;"  p.  S47,  line  28,  read  Selaaphorus  for  **  Seinsopkorui  i'^  p.  350, 
line  3,  read  tephrocotis  for  "^  griseinucha  {^*  p.  351,  line  6,  read  Actodronuu  Bairdii  for 
"  Pelidna  Americana." 


V ISIT  TO    THE    ORIGINAL    LOCALITY  OF    THE 

NEW   SPECIES   OF  ARCEUTHOBIUM  IN 

WARREN   COUNTY,  N.  Y. 

BY  C.  C.  PARRY,  M.D. 

• 

Happening  to  spend  a  few  days  in  the  vicinity  of  Glen's  Falls, 
N.  Y.,  I  concluded  to  improve  the  opportunity  of  visiting  the 
locality  of  the  newly  discovered  species  of  Arceuthohium  {A,  minvr 
turn  Engel.  ined.)  parasitic  on  Abies  nigra, 

I  accordingly  called  on  Mrs.  Lucy  Millington  of  the  above  place, 
to  obtain  the  desired  information  as  to  the  precise  locality  where  it 
was  first  found.  It  is  to  this  lady  that  the  botanical  world  is 
indebted  for  the  discovery  of  this  interesting  addition  to  the  Flora 
of  New  York.  Mrs.  Millington*s  first  specimens  were  collected  on 
the  10th  of  August,  1871,  f  and  were  then  recognized  by  her  as  a 
distinct  parasite  of  which  she  could  find  no  account  in  any  of  the 
botanical  works  at  her  command.      Specimens  were  accordingly 

♦On  climatic  variation  see  Bull.  Mus.  Comp.  Zo81.,  Vol.  ii,  No.  3,  and  Vol.  iii.  No.  6, 
where  the  subject  is  ftirther  discussed,  and  where  most  of  the  facts  on  which  the  above 
remarks  are  based  are  given  in  detail. 

t  A  brief  record  of  Mrs.  Millington's  discovery  has  been  given  on  page  166  of  this 
volume  of  the  Naturalist.— Eds. 
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transmitted  to  Mr.  Leggett  of  the  Torrey  Botanical  Club  of  N.  Y., 
where  it  was  first  brought  to  the  notice  of  Dr.  Torrey.  Later  in 
the  season  the  same  species  was  also  found  by  Mr.  Peck,  in  a 
peat  marsh  near  Sand  Lake  in  the  vicinity  of  Albany,  N.Y.  Sub- 
sequently Mrs.  Millington  collected  and  transmitted  numerous 
specimens  in  different  stages  of  growth,  ft-om  the  original  locality 
in  Warren  Co.,  N.  Y.,  to  Dr.  Engelmann  of  St.  Louis,  who  has 
been  engaged  for  some  time,  in  working  up  a  monograph  of  the 
North  American  Species  of  Arceuthobium. 

For  the  benefit  of  future  explorers  of  the  botany  of  this  northern 
district,  I  cannot  do  better  than  indicate  the  exact  locality  of  this 
interesting  plant  as  first  pointed  out  b}^  Mrs.  Millington,  viz. :  — 
About  two  miles  north  of  Warrensburg,  Warren  Co.,  N.  Y.,  fol- 
lowing the  plank  road  leading  to  Chester,  you  pass  on  the  right 
hand  (east)  of  the  road,  an  extensive  marshy  track,  which  on  pen- 
etrating a  narrow  belt  of  timber,  opens  up  into  a  wide  sphagnous 
swamp  occupied  with  occasional  clumps  of  Samarack,  and  bordered 
by  low  stunted  growths  of  black  spruce  {Abies  nigra).  Here  the 
plant  in  question  may  be  found  without  diflSculty,  the  first  indi- 
cation of  its  presence  being  observable  in  distorted  branches 
showing  at  their  extremity  a  massed  growth  of  finely  divided 
spray,  having  a  somewhat  faded  foliage.  These  masses  will,  on 
closer  inspection,  reveal  the  minute  parasite,  occupying  the  upper 
or  thrifty  growing  branches.  Of  other  points  worthy  of  mention, 
I  may  note  briefly. 

1st.  The  period  of  flowering  (different  from  most  other  species 
of  the  genus)  is  in  spring.  At  the  time  of  my  visit.  May  14th, 
the  male  blossoms  were  fully  opened  and  the  pollen  mostly  shed ; 
the  female  flowers  also  well  developed. 

2d.  As  far  as  my  observation  goes,  the  plant  is  strictly  dioe- 
cious, males  and  females  occupying  separate  trees :  not  even 
occurring  on  different  branches  of  the  same  tree.  The  male 
plants  seem  to  be  most  frequent,  though  female  plants  are  not 
rare.  • 

3d.  The  parasitic  growth,  whether  male  or  female,  seems  to  per- 
sist on  the  same  branch  extending  upwards,  j^ear  by  year  on  the 
thrifty  growing  branches;  lea\ing  only  the  scais  of  previous 
growths  on  the  lower  portions  of  the  limb ;  the  distortion  being 
evidently  due  to  this  cause. 

4th.  Neither  male  nor  female  plants  persist  beyond  the  period 
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of  flowering,  or  perfecting  their  seed,  after  which  the  minnte 
shoots  (seldom  an  inch  in  length  and  very  rarely  branched)  drop 
off,  lea\ing  a  persistent  ciip-shaped  base. 

The  technical  characters  of  this  species  will  be  fully  developed 
in  Dr.  Engelmann's  forthcoming  monograph  of  the  genus. 


ON  THE   WYANDOTTE  CAVE  AND   ITS   FAUNA. 

BY    PBOF.    E.  D.  COPE. 


The  Wyandotte  Cave  traverses  the  St.  Louis  Limestone  of  the 
carboniferous  formation  in  Crawford  County  in  south  western  Indi- 
ana. I  do  not  know  whether  its  length  has  ever  been  accurately 
determined,  but  the  proprietors  say  that  they  have  explored  its 
galleries  for  twenty-two  miles,  and  it  is  probable  that  its  extent  is 
equal  to  that  of  the  Mammoth  Cave  in  Kentucky.  Numerous 
galleries  which  diverge  from  its  known  courses  in  all  directions 
have  been  left  unexplored. 

The  readers  of  the  Naturalist  have  freshly  in  their  memories 
the  interesting  papers  of  Messrs.  Packard  and  Putnam  on  the  fauna 
of  the  Mammoth  Cave  and  related  species.  The  writer  accompa- 
nied the  excursion  so  pleasantly  described  in  the  Naturalist,  and 
obtained  most  of  the  species  there  enumerated  as  well  as  two  or 
three  additional  ones  which  will  be  mentioned  at  the  close  of  this 
article.  On  returning  to  Indianapolis  at  the  request  of  Prof.  E. 
T.  Cox,  state  Geologist  of  Indiana,  I  made  an  examination  of  the 
Wyandotte  Cave,  so  far  as  two  days'  exploration  could  be  called 
such.  Having  prepared  my  report,  I  present  a  portion  of  it,  by 
permission  of  Prof.  Cox,  to  the  Naturalist. 

Tbe  Wyandotte  Cave  is  as  well  worthy  of  popular  favor  as  the 
Mammoth.  It  lacks  the  large  bodies  of  water  which  diversify  the 
scene  in  the  latter,  but  is  fully  equal  to  it  in  the  beauty  of  its 
stalactites  and  other  ornaments  of  calcite  and  gypsum.  The 
stalactites  and  stalagmites  are  more  numerous  than  in  the  Mam- 
moth, and  the  former  frequently  have  a  worm  or  maccaroni-like 
form,  which  is  very  peculiar.     They  twist  and  wind  in  masses  like 
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the  locks  of  Medusa,  and  often  extend  in  slender  runners  to  a  re- 
remarkable  length.  The  gypsum  rosettes  occur  in  the  remote  re- 
gions of  the  cave  and  are  very  beautiful.  There  are  also  masses 
of  amorphous  gypsum  of  much  purity.  The  floor  in  many  places 
is  covered  with  curved  branches,  and,  what  is  more  beautiful,  of 
perfectly  transparent  acicular  crystals,  sometimes  mingled  with 
imperfect  twin-crystals.  The  loose  crystals  in  one  place  are  in 
such  quantity  as  to  give  the  name  of  "Snow  Banks"  to  it.  In 
other  places  it  takes  the  form  of  japanning  on  the  roof  and  wall 
rock. 

In  one  respect  the  cave  is  supeiior  to  the  Mammoth — in  its  vast 
rooms,  with  step-like  domes,  and  often  huge  stalagmites  on  central 
hills.  In  these  localities  the  rock  has  been  originally  more  fract- 
ured or  fragile  than  elsewhere,  and  has  given  way  at  times  of 
disturbance,  piling  masses  on  the  floor.  The  destruction  having 
reached  the  thin-bedded  strata  above,  the  breaking  down  has  pro- 
ceeded with  greater  rapidity,  each  bed  breaking  away  over  a 
narrower  area  than  that  below  it.  When  the  heavily- bedded  rock 
has  been  again  reached,  the  breakage  has  ceased,  and  the  stratum 
remains  as  a  heavy  coping  stone  to  the  hollow  dome.  Of  course 
the  process  piles  a  hill  beneath,  and  the  access  of  water  being 
rendered  more  easy  by  the  approach  to  the  surface,  great  stalac- 
tites and  stalagmites  are  the  result.  In  one  place  this  product 
forms  a  mass  extending  from  floor  to  ceiling,  a  distance  of  thirty 
or  forty  feet,  with  a  diameter  of  twenty-five  feet,  and  a  beautifully 
fluted  circumference.  The  walls  of  the  room  are  encrusted  with 
cataract-like  masses,  and  stalagmites  are  numerous.  The  largest 
room  is  stated  to  be  245  feet  high  and  350  feet  long,  and  to 
contain  a  hill  of  175  feet  in  height.  On  the  summit  are  three  large 
stalagmites,  one  of  them  pure  white.  When  this  scene  is  lit  up,  it 
is  peculiarly  grand  to  the  view  of  the  observer  at  the  foot  of  the 
long  hill,  while  it  is  not  less  beautiful  to  those  on  the  summit. 
There  is  no  room  in  the  Mammoth  Cave  equal  to  these  two. 

I  must  not  omit  to  mention  the  kind  attention  to  the  wants  of 
his  guests  constantly  displayed  by  Mr.  Conrad,  the  present 
proprietor  of  the  hotel,  and  the  equally  useful  guidance  of  Mr. 
Rothrock,  the  owner  of  the  cave.  Visitors  will  also  find  on  their 
way  thither  an  American  Auerbach's  hotel  at  Leavenworth,  near 
the  steamboat  landing.  This  excellent  house  is  not  haunted,  like 
its  European  predecessor  at  Leipsic,  by  either  a  Mephistophiles  or 
a  Faust,  but  by  a  landlord  (Mr.  Humphreys),  whose  charges  are 
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low,  and  whose  wife  knows  how,  in  lodgings  and  table,  to  satisfy 
reasonably  fastidious  persons. 

An  examination  into  the  life  of  the  cave  shows  it  to  have  much 
resemblance  to  that  of  the  Mammoth.  The  following  is  a  list  of 
sixteen  species  of  animals  which  I  obtained,  and  by  its  side  is 
placed  a  corresponding  list  of  the  species  obtained  by  Mr.  Cooke 
and  others  at  the  Mammoth  Cave.  These  number  seventeen 
species.  As  the  Mammoth  has  been  more  frequently  explored, 
while  two  days  only  were  devoted  to  the  Wyandotte,  the  large 
number  of  species  obtained  in  the  latter,  suggests  that  it  is  the 
richer  in  life.  This  I  suspect  will  prove  to  be  the  case,  as  it  is 
situated  in  a  fertile  region.  Some  of  the  animals  were  also  pro- 
cured from  caves  immediately  adjoining,  which  are  no  doubt  con- 
nected with  the  principal  one. 

Of  the  out-door  fauna  which  find  shelter  in  the  cave,  bats  are  of 
course  most  numerous.  They  are  probably  followed  into  their 
retreat  by  the  eagle  and  other  large  owls.  The  flooi-s  of  some  of 
the  chambers  were  covered  to  a  considerable  depth  by  the  castings 
of  these  birds,  which  consisted  of  bats'  fur  and  bones.  It  would 
be  worth  while  to  determine  whether  any  of  the  owls  winter  there. 

I  believe  that  wild  animals  betake  themselves  to  caves  to  die, 
and  that  this  habit  accounts  in  large  part  for  the  great  collections 
of  skeletons  found  in  the  cave  deposits  of  the  world.  After  much 
experience  in  wood  craft,  I  may  say  that  I  never  found  the  bones 
of  a  wild  animal  which  had  not  died  by  the  hand  of  man,  lying 
exposed  in  the  forest.  I  once  thought  I  had  found  the  place  where 
a  turkey  vulture  (Cathartes  aura)  had  closed  its  career,  on  the 
edge  of  a  wood,  and  it  seemed  that  no  accident  could  have  killed 
it,  the  bones  were  so  entire  as  I  gathered  them  up  one  by  one.  At 
last  I  raised  the  slender  radius ;  it  was  broken,  and  the  only  in- 
jured bone.  I  tilted  each  half  of  the  shaft,  and  from  one  rolled  a 
single  shot !  The  hand  of  man  had  been  there.  One  occasional- 
ly finds  a  mole  {Scalops  or  Condylura)  overcome  by  the  sun  on 
some  naked  spot,  on  his  middaj'  exploration,  but  if  we  seek  for 
animals  generally,  we  must  go  to  the  caves.  In  Virginia  I  found 
remains  of  very  many  species  in  a  recent  state ;  in  a  cave  adjoin- 
ing the  Wyandotte  I  found  the  skeleton  of  the  gray  fox  VuJpes 
Virginianus.  In  a  cavern  in  Lancaster  Co.,  Pennsylvania,  in  an 
agricultural  region,  I  noticed  bones  of  five  or  six  Clstttdines,  as 
many  rabbits,  and  a  few  other  wild  species,  with  dog,  horse,  cattle, 
sheep,  etc.,  some  of  which  had  fallen  in. 
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LIST  OF  LIVING   SPECIES  IN  THE  TWO  CAVES. 


Wtaxdotte. 
Amblyop^^is  spelaeas  DeKay. 

Ereboroa8ter  flaveDcens  Cope. 
Anthrobia. 


Orponectes  luermts  Cope. 
Cjp.'Idotea  mli;ro«*ephaln  Cope. 
Cauloxeous  btygius  Cope. 


Anophthalniufl  tomiis  Horn. 

Anophthnliuus  oremita  Horn. 

Que«liu8  f  peljeuj*  Horn. 

Le^teva  su.  nov.  Horn. 

mphidophora. 

Phora. 

Anthomyia. 

M«chili!«. 

Campodea  sp. 

Tlpulid. 


Spirostrephon  cavemamm  Cope. 


Mammoth. 
Vertebrata. 

Ambl^op8i8  spelteus  DeKay. 
Typhliehthys  8UbCerraneus  Girard. 

Arachnida. 

Acanthorheir  armataTellk. 
Phrixit*  louKipes  Cone. 
Anthrobia  monmontliia  Tellk. 

Crustacea. 

Orconectes  pelludilus  Tellk. 
Ca?('ldotea  J'tygia  Pack. 
Stygobromua  vitreuu  Cope. 

liiMecta. 

Anophthilmus  MenetrieBii  Motsch. 
Ano))hthalniuB  Tellkampfli  Erichs*. 
Adi'lopH  hirtua  Tellk. 

Riphldophora  Bubteri'anea  Scudd. 

Phora. 

Anthomyia. 

Machilif*. 

Campodea  Cookei  Pack. 

Myriopoda. 

Scoterpea  Copei  (Pack.). 


The  blind  fish  of  the  Wyandotte  Cave  is  the  same  as  that  of 
the  Mammoth,  the  Ambbjopsis  »pelceu8  DeKay.  It  must  have 
considerable  subterranean  distribution,  as  it  has  undoubtedly  been 
drawn  up  from  four  wells  in  the  neighborhood  of  the  cave.  In- 
deed, it  was  from  one  of  these,  which  derives  its  water  from  the 
cave,  that  we  procured  our  specimens,  and  I  am  much  indebted  to 
my  friend  N.  Bart.  Walker,  of  Boston,  for  his  aid  in  enabling  me 
to  obtain  them.  We  descended  a  well  to  the  water,  some  twenty 
feet  below  the  surface,  and  found  it  to  communicate  by  a  side 
opening,  with  a  long  low  channel,  through  which  flowed  a  lively 
stream  of  very  cool  water.  Wading  up  the  current  in  a  stooping 
posture,  we  soon  reached  a  shallow  expansion  or  pool.  Here  a 
blind  crawfish  was  detected  crawling  round  the  margin,  and  was 
promptly  consigned  to  the  alcohol  bottle.  A  little  further  beyond, 
deeper  water  was  reached,  and  an  erect  position  became  possible, 
We  drew  the  seine  in  a  narrow  channel,  and  after  an  exploration 
under  the  bordei'ing  rocks  secured  two  fishes.  A  second  haul 
secured  another.  Another  was  seen,  but  we  failed  to  catch  it, 
and  on  emerging  from  the  cave  I  had  a  fifth  securely  in  my  hand, 
as  I  thought,  but  found  my  fingers  too  numb  to  prevent  its  freeing 
itself  by  its  active  struggles. 

If  these  Amblyopses  be  not  alarmed,  they  come  to  the  surface 
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to  feed,  and  swim  in  full  sight  like  white  aquatic  ghosts.  They 
are  then  easily  taken  by  the  hand  or  net,  if  perfect  silence  is 
preserved,  for  they  are  unconscious  of  the  presence  of  an  enemy 
except  through  the  medium  of  hearing.  This  sense  is,  however, 
evidently  very  acute,  for  at  any  noise  they  turn  suddenly  down- 
ward and  hide  beneath  stones,  etc.,  on  the  bottom.  They  must 
take  much  of  their  food  near  the  surface,  as  the  life  of  the  depths 
is  apparently  very  sparse.  This  habit  is  rendered  easy  by  the 
structure  of  the  fish,  for  the  mouth  is  directed  partly  upwards,  and 
the  head  is  very  flat  above,  thus  allowing  the  mouth  to  be  at  the 
surface.  It  thus  takes  food  with  less  difficulty  than  other  surface 
feeders,  as  the  perch,  etc.,  where  the  mouth  is  terminal  or  even 
inferior  ;  for  these  require  a  definite  effort  to  elevate  the  mouth  to 
the  object  floating  on  the  surface.  This  could  rarely  be  done 
with  accuracy  by  a  fish  with  defective  or  atrophied  visual  or- 
gans.* It  is  therefore  probable  that  fishes  of  the  type  of  the 
CypnuodontidcBy  the  nearest  allies  of  the  Hypamdce^  and  such 
Hypsceidce  as  the  eyed  Chologaster^  would  possess  in  the  position 
of  the  mouth  a  slight  advantage  in  the  struggle  for  existence. 

The  blind  crawfish  above  mentioned  is  specifically  distinct  from 
that  of  the  Mammoth  Cave,  though  nearly  related  to  it.  Its  spines 
are  everywhere  less  developed,  and  the  abdominal  margins  and 
cheles  have  different  forms.  I  call  it  Orconectes  inermis^  separating 
it  generically  from  Cambarus,  or  the  true  crawfishes,  on  account  of 
the  absence  of  visual  organs.  The  genus  Orconectes^  then,  is  estab- 
lished to  include  the  blind  crawfishes  of  the  Mammoth  and  Wyan- 
dotte Caves.  Dr.  Hagen,  in  his  monograph  of  the  American 
AstacidaB,  suspects  that  some  will  be  disposed  to  separate  the 
Cambarus  pellucidus  as  the  type- of  a  special  genus,  but  thinks 
such  a  course  would  be  the  result  of  erroneous  reasoning.  Dr. 
Hagen's  view  may  be  the  result  of  the  objection  which  formerly 
prevailed  against  distinguishing  either  species  or  genera  whose 
characters  might  be  suspected  of  having  been  derived  from  others 
by  modification,  or  assumed  in  descent.  The  prevailing  views  in 
favor  of  evolution  will  remove  this  objection;  and  for  myself  I 
have  attempted  to  show  f  that  it  is  precisely  the  structural  charac- 
ters which  are  most  obviously,  and  therefore  most  lately,  assumed 

♦Mr.  Putnam's  objection  to  my  reaBoning  tVom  the  structure  of  the  Amblyopsis* 
mouth  was  based  on  a  misconception  of  my  meaning.  The  above  explains  tlie  point 
more  ftilly. 

f  Origin  of  Genera,  p.  41. 
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on  which  we  have  been  in  the  habit  of  depending  for  discrimina- 
tion of  genera.  The  present  is  a  case  in  point.  So  far  also  as 
the  practice  of  naturalists  goes,  this  course  is  admissible,  for  the 
presence  or  absence  as  well  as  the  arrangement  of  the  ej^es  have 
long  been  regarded  as  generic  indications  among  the  Myriopoda 
and  Arachnida.  Without  such  recognition  of  a  truly  structural 
modification  our  system  becomes  unintelligible. 

Dr.  Packard  described  in  his  article  already  quoted,  an  interest- 
ing genns  of  Isopoda  allied  to  the  marine  form  Idotcea^  which  Mr. 
Cooke  discovered   in  a  pool  in  the  Fig.  lOO. 

Mammoth  Cave.     He  called  it  Cceci- 
dotea,    I  obtained  a  second  species, 

in  a  cave  adjoining  the  Wyandotte,  ^^^.^^,,^^  microcephaia  Cope,  mag- 
which  differs  in  several  important  nwed  e^  times, 
respects.  The  head  is  smaller  and  more  acuminate,  and  the  bases 
of  the  antennffi  are  more  closely  placed  than  in  C,  stygia  Pack.  I 
call  it  Coecidotea  microcephala.  Both  species  are  blind.  The  new 
species  is  pure  white.  It  was  quite  active,  and  the  females  car- 
ried a  pair  of  egg  pouches  full  of  eggs.  The  situation  in  which 
we  found  it  was  peculiar.  It  was  only  seen  in  and  near  an  empty 
log  trough  used  to  collect  water  from  a  spring  dripping  from  the 
roof  of  one  of  the  chambers. 
The  Lernaean,  Cauloxenus  stygius  Cope,  is  a  remarkable  creature. 
Fig.  110.  It  is  a  parasite  on  the  blind  fish,  precisely  as  numerous 
species  near  of  kin,  attach  themselves  to  various  spe- 
cies of  marine  fishes.  The  Wyandotte  species  is  not 
so  very  unlike  some  of  these.  It  is  attached  by  a  pair 
microcephala  of  altered  forc-limbs,  which  are  plunged  into  the  skin 

Cope.    Tl«e  r         o 

mandible  and  of  the  host  and  held  securely  in  that  position  by  the 

p«ll)l  or  riKht  J  f  J 

iifJe?'^^Vhe  ^^''^^^  ^^  rccurvcd  claws.  The  position  selected  by 
E^'IboJa  nil  t^®  \i\\nd  fish  Lerneean,  was  the  inner  edge  of  the  upper 
Mrft^?  oHt^Tn  l»P»  where  she  hung  in  a  position  provocative  of  at- 
wasnoiseeu.  ^gjjjp^g  ^^  masticatiou  ou  the  part  of  the  fish  and  re- 
minding one  of  the  picture  of  the  man  on  the  ass'  back  holding  a 
fork  of  fodder  before  the  animal's  nose,  in  illustration  of  the 
motto  that  "persuasion  is  better  than  force."  The  little  creature 
had  an  egg  pouch  suspended  on  each  side,  and  was  no  doubt  often 
brought  in  contact  with  the  air  by  her  host. 

This  position  would  not  appear  to  be  a  favorable  one  for  long 
life,  as  the  body  of  the  Cauloxenus  would  be  at   once   caught 
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between  the  teeth  of  the  fish,  should  its  direction  be  reversed  or 
thrown  backwards.  The  powerful  jaw -arms,  however,  maintained 
like  a  steel  spring  a  direction  at  a  strong  angle  with  the  axis  of 
the  body,  which  was  thrown  upwards  over  the  upper  lip,  the  apex 
Fig.  111.  of  the  cephalothorax  being  be- 

tween the  lips  of  the  fish.  This 
position  being  retained,  it  be- 
comes a  favorable  one  for  the 
sustenance  of  the  parasite,  which 
is  not  a  sucker  or  devourer  of  its 

Cauloxenus  $tygiu$  In  posfrlon  on  the  Up     ...      .  ^    i.      j  xi  u 

ot  Atnbiyop$u$p«iKu*^en\wetiG^,  host,  but  must  feed  on  the  sub- 

stances which  are  caught  by  the  blind  fish,  and  crushed  between 
its  teeth.  The  fragments  and  juices  expressed  into  the  water 
must  suflSce  for  the  small  wants  of  this  crustacean. 

But  if  the  supply  of  food  be  precarious,  how  much  more  so  must 
be  the  opportunititis  for  the  increase  of  the  family.  No  ^\g,  us. 
parasitic  male  was  observed  in  the  neighborhood  of  the 
female,  and  it  is  probable  that  as  in  the  other  Lernceo- 
podidcv.  he  is  a  free  swimmer,  and  extremely  small. 
The  difficulty  of  finding  his  mate  on  an  active  host-fish  {^i'^^-  ^ 
must  be  augmented  by  the  total  darkness  of  his  abode,  SiuMie*m*re 
and  many  must  be  isolated  owing  to  the  infrequent  and  c"^*""*?***- 
irregular  occurrence  of  the  fish,  to  say  nothing  of  the  scarceness 
of  its  own  species. 

The  allied  genera,  Achtherea  and  Lemceopoda^  present  very  dis- 
tinct distributions,  the  former  being  fresh  water  and  the  latter  ma- 
rine.   LemcBopoda  is  found  in  the  most  varied  types  of  fishes  and 
in  several  seas ;  Achtherea  has  been  observed  on  perch  from  Asia 
Fig.  112.  and  Europe,  and  on  a  South  American 

Pimelodua.     It  is  to  the  latter  that  Cau- 
loxenua  is  most  nearly  allied,  and  from 
such  a  form  we  may  perhaps  trace  its 
canioxenti*  $tygiu$.T\\e  Mx\m9\   dcsccut ;  modification  being  consequent 

viewed  fW>ni  beUiw,  with  an  Infero-  '  '^  ^ 

lateral  view  of  the  cephalothorax.  qq  \^q  wandering  iuto  Subterranean 
streams.  The  character  which  distinguishes  it  from  its  allies,  is 
one  which  especially  adapts  it  for  maintaining  a  firm  hold  on  its 
host,  I.  e.  the  fusion  of  its  jaw-arms  into  a  single  stem. 

Whether  the  present  species  shared  with  the  AmUyopsia  its 
history  and  changes,  or  whether  it  seized  upon  the  fish  as  a  host 
at  some  subsequent  period,  is  a  curious  speculation.     Its  location 
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at  the  mouth  of  the  fish  could  scarcely  be  maintained  on  a  species 
having  sight,  for  if  the  host  did  not  remove  it,  other  individuals 
would  be  apt  to. 

I  may  here  allude  to  another  blind  Crustacean  which  I  took  in 
the  Mammoth  Cave,  and  which  has  been  already  mentioned  in  the 
Annals  and  Magazine  of  Natural  History  as  a  Gammaroid.  Mr. 
Cooke  and  myself  descended  a  hole,  and  found  a  short  distance 
along  a  gallery,  a  clear  spring  covering,  perhaps,  an  area  ten  feet 
across.  Here  Mr.  Cooke  was  so  fortunate  as  to  procure  the  Cveci- 
dotea  stygia^  while  I  took  the  species  just  mentioned,  and  which  1 
name  Stygohromus  vitreus.  The  genus  is  new  and  represents  in  a 
measure  the  Niphargus  of  Schiodte  found  in  the  caves  of  Southern 
Europe.  It  resembles,  however,  the  true  Oammarus  more  closely, 
by  characters  pointed  out  at  the  close  of  this  article.  This  genus 
has  several  species  in  fresh  waters,  which  are  of  small  size,  and 
swim  actively,  turning  on  one  side  or  the  other. 

Of  insects  I  took  four  species  of  beetles,  all  new  to  science.  Two 
of  them  of  the  blind  carnivorous  genus  AnophthcUmus,  and  two 
Staphylinidce^  known  by  their  very  short  wing-cases  and  long, 
flexible  abdomen.  Dr.  Geo.  H.  Horn  has  kindly  determined  them 
for  me.  One  of  them,  the  Quedius  spelceus  Horn,  is  a  half-inch  in 
length,  and  has  rather  small  eyes.*  It  was  found  not  far  from 
the  mouth  of  the  cave.  Dr.  Horn  furnishes  me  with  the  following 
list  of  Coleoptera  from  the  two  caves  in  question  : 

Anophthalmiis  Tellkampfl:  Erichs.  Mammoth  Cave. 
Monetrie.^'i  Mutsch,  angulatus  Lee.  Mammoth  Cave. 

"  eremita  Horn.  Wyandotte  Cave. 

•'  tenuiH  Horn.  Wyandotte  Cave. 

"  8triatu8  Motsch.  Mammoth  Cave.    Unknown  to  me. 

'*  ventrico8U8  Motsch.  Mammoth  Cave.    Unknown  to  me. 

Adelops  hirta  Tellk.  Mammoth  Cave. 

These  are  the  only  true  cave  insects  at  present  known  in  these 
faunae.  Other  species  were  collected  within  the  mouths  of  the 
caves,  but  which  cannot  be  classed  with  the  preceding,  as  cave 
insects  proper. 

Catops  n.  sp.  ?  Wyandotte  Cave. 

Quedius  spelaeus  Horn.  Wyandotte  Cave. 

Lehteva  n.  sp.  W^ao^lotte  Cave. 

And  another  Alaeocharide  Staphylinide,  allied  to  Tachyusa,  also 
from  Wyandotte  Cave.     No  names  have  as  yet  been  given  to 

*See  Proceed.  Amer.  Entom.  Soc,  1871,  p.  332. 
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any  of  these  excepting  the  second.  A  monograph  of  Catops  has 
already  appeared  containing  many  species  ft-om  our  fauna,  and  as 
the  work  is  inaccessible  at  present,  I  have  hesitated  to  do  more 
than  indicate  the  presence  of  the  above  species. 

The  cricket  of  the  Wyandotte  Cave  is  stouter  than  that  of  the 
Mammoth  and  thus  more  like  the  Raphidophora  lapidicola  of  the 
forest.  There  were  three  species  of  flies,  one  or  more  spegies  of 
Poduridoe  and  a  Campodea  not  determined. 

Centipedes  are  much  more  abundant  in  the  Wyandotte  than  in 
the  Mammoth  cave.  They  especially  abounded  on  the  high  sta- 
lagmites which  crown  the  hill  beneath  the  Mammoth  dome,  which 
is  three  miles  from  the  mouth  of  the  cave.  The  species  is  quite 
distinct  from  that  of  the  Mammoth  Cave  and  is  the  one  I  described 
some  years  ago  from  caves  in  Virginia  and  Tennessee.  I  call  it 
Spirostrephon  caveniarum^  agreeing  with  Dr.  Packard  that  tlie 
genus*  to  which  it  was  originally  referred  is  of  doubtful  validity. 
The  species  is  furnished  with  a  small  triangular  patch  of.e^'es, 
and  is  without  hairs,  but  the  antennee  are  quite  elongate.  Its 
rings  are  quite  handsomely  keeled.  The  allied  form  found  by 
Mr.  Cooke  in  the  Mammoth  Cave  has  been  described  by  Dr. 
l^ackard  as  SpirostrepJion  Copei,  It  is  ej^elcss  and  is,  on  this 
account  alone,  worthy  of  being  distinguished  generically  from 
Spirostrephon^  though  the  absence  of  pores  asserted  by  Dr.  Pack- 
ard, would  also  constitute  another  character.  Spirostrephon  pos- 
sesses a  series  of  lateral  pores  as  1  have  pointed  out  in  accordance 
with  Wood's  view.f  This  genus  may  be  then  named  Scoterpes, 
I  look  for  the  discovery  of  S.  cavemaiiim  in  the  Mammoth  Cave. 

Two  species  of  Arachnidans  were  observed,  one  a  true  spider, 
the  other  related  to  the  "long-legs"  of  the  woods.  A  species 
similar  to  the  former  is  found  in  the  Mammoth  Cave,  and  others 
in  other  caves,  but  in  every  instance  where  I  have  obtained  them, 
they  have  been  lost  by  the  dissolution  of  their  delicate  tissues  in 
the  impure  alcohol.  The  other  forms  are  more  completely  chit- 
inized  and  are  easily  preserved.  They  are  related  to  the  genus 
Ghnyleptes  found  under  stones  in  various  portions  of  the  country. 
Dr.  Wood  describes  a  species  from  Texas,  and  I  have  taken  them 
in  Tennessee  and  Kansas.'  In  the  Wyandotte  Cave  I  found  a  num- 
ber of  individuals  of  a  new  species  at  a  place  called  the  screw  hole. 

*  Paetulotremia. 

t  Proceed.  Amer.  Entom.  Soc.  1870. 
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This  is  a  narrow  passage  between  masses  of  rock,  which  rises 
from  the  end  of  a  gallery  to  the  floor  of  a  large  room  called  the 
senate  chamber.  Though  living  at  a  distance  of  four  or  five  miles 
from  the  mouth  of  the  cave,  this  species  is  furnished  with  eyes. 
Its  limbs  are  not  very  long,  but  its  palpi  are  largely  developed, 
and  armed  with  a  double  row  of  long  spines  pinnately  arranged, 
like  its  relative  of  the  Mammoth  Cave,  the  Acanthocheir.  This 
species  is  described  at  the  end  of  the  ar-  rig.  lu. 

tide  as  Erebomaster  flavesceiis  Cope.  In 
its  relationships  it  may  be  said  to  stand 
between  Acanthocheir  and  Gonyleptes, 
Besides  Acanthocheir^  another  blind 
Gonyleptid  exists  in  the  Mammoth  Cave, 
which  I  found  several  miles  from  the  ned  ?.« uuie».* 
mouth.  It  is  blind  like  the  former,  but  diflfers  in  having  many 
more  joints  to  the  tarsi,  approaching  thus  the  true  Phalangia^  or 
long-legs.  There  are  six  joints  and  terminal  claws,  while  Acan- 
thocheir is  said  to  have  two  and  Erebomaster  three  joints.  It  is 
larger  than  A.  armata,  and  has  much  longer  legs.  Its  palpi  are 
also  longer  and  their  spines  terminate  in  long  hairs.  I  have 
named  it  Phrixis  longipes. 

Dr.  Packard  and  Mr.  Putnam  have  already  discussed  the  ques- 
Fig.115.  tion  of  the  probability  of  the  origin  of  these  blind  cave 
animals  by  descent  from  out-door  species  having  eyes.  I 
have  already  expressed  myself  in  favor  of  such  view,  and 
deem  that  in  order  to  prove  it,  we  need  only  establish  two 
or  three  propositions.  First,  that  there  are  eyed  genera 
Ereho-  corresponding  closely  in  other  general  characters  with  the 
jtSviV-  blind  ones ;  second,  that  the  conditipn  of  the  visual  organs 
5iai"or-  is  in  some  cave  type  variable ;  third,  if  the  abortion  of  the 
Slow?™  visual  organs  can  be  shown  to  take  place  coincidentally 
wita  general  growth  to  maturity,  an  important  point  is  gained  in 
explanation  of  the  modus  operandi  of  the  process. 

First,   as  to    corresponding  forms ;    the    Typhlichthys  of   the 
Mammoth  is  identical  f  with  Chologaster,  except  in  its  lack  of  eyes. 

•  Our  eiiyraver  has  not  correctly  repreaented  the  posterior  lateral  border  of  the  large 
dorsal  ecntum.  The  mandible  shonld  al£0  have  been  repi-eeentud  as  teiTninating  in  a 
pair  of  nipper*.— Eds. 

IMr.  Putnam  thows  that  the  known  Bpecies  of  Chologasier  differ  fVom  those  of 
TypliliclUkya  in  tlie  laclc  of  the  papillary  riUges,  which  is  probably  another  generic 
character  similar  to  the  loss  of  eyes.    The  absence  in  Chologaster  of  minute  palatine 
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Orconectes  bears  the  same  relation  to  Cambarus;  Stygahromua 
bears  nearly  the  same  to  Gammarus^  and  Scoterpes  is  Spiros- 
trephon  without  e3'es,  and  no  pores. 

Secondly,  as  to  variability.  I  have  already  shown  that  in 
Gronias  nigrilabris,  the  blind  Silurid  from  the  Conestoga  in  Penn- 
sylviinia,  that  while  all  of  several  specimens  observed  were  blind, 
the  degree  of  atrophy  of  the  visual  organs  varies  materially,  not 
only  in  different  fishes,  but  on  different  sides  of  the  same  fish.  In 
some  the  corium  is  imperforate,  in  others  perforate  on  one  side,  in 
others  on  both  sides,  a  rudimental  cornea  being  thus  present.  In 
some,  the  ball  of  the  eye  is  oval  and  in  others  collapsed.  This 
fisli  is  related  specifically  to  the  Amuwus  nebulosus  of  the  same 
waters,  more  nearly  than  the  latter  is  to  certain  other  Amiuri  of 
the  Susquehanna  river  basin  to  which  the  Conestoga  belongs,  as 
for  instance  the  A.  lynx;  it  may  be  supposed  to  have  been  enclosed 
in  a  subterranean  lake  for  a  shorter  time  than  the  blind  fishes  of 
the  Western  Caves,  not  only  on  account  of  the  less  degree  of  loss 
of  visual  organs,  but  also  in  view  of  its  very  dark  colors.  A 
feature  on  which  I  partly  relied  in  distinguishing  the  species,  has 
perhaps  a  different  meaning.  The  tentacles  or  beards  were  de- 
scribed as  considerably  shorter  than  those  of  allied  species.  On 
subsequently  examining  a  number  of  individuals,  I  was  struck  with 
the  irregularity  in  their  lengths,  and  further  inspection  showed 
that  the  extremities  were  in  each  case  enlarged,  as  though  by  a 
cicatrix.  I  have  imagined  that  the  abbreviation  of  the  tentacles 
is  then  due  to  the  attacks  of  carnivorous  fishes  which  inhabit  the 
subaerial  waters  into  which  the  Gronias  strays,  from  whom  its 
blindness  renders  it  unable  to  protect  itself. 

Thirdly,  it  is  asserted  that  the  young  Orconectes  possess  eyes, 
and  that  perhaps  those  of  the  Typhlichthys  ■  do  also.  If  these 
statements  be  accurate,  we  have  here  an  example  of  what  is  known 
to  occur  elsewhere,  for  instance,  in  the  whalebone  whales.  In  a 
foDtal  stage  these  animals  possess  rudimental  teeth  like  other  Ceta- 
cea,  which  are  subsequentlj'  absorbed.  This  disappearance  of  the 
eyes  is  regarded  with  reason  by  Prof.  Wyman  as  evidence  of  the 
descent  of  the  blind  forms  from  those  with  visual  organs.  I  would 
suggest  that  the  process  of  reduction  illustrates  the  law  of  ''  retar- 
dation," accompanied  b)^  another  phenomenon.     Where  characters 

teeth,  and  the  presence  of  an  additional  pair  of  pyloric  cscca,  which  he  mentions,  wiU 
be  apt  to  prove  only  epeciflc. 
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which  appear  latest  in  embryonic  history  are  lost,  we  have  simple 
retardation,  that  is,  the  animal  in  successive  generations  fails  to 
grow  up  to  the  highest  point,  falling  farther  and  farther  back,  thus 
presenting  an  increasingly  slower  growth  in  this  special  respect. 
Where,  as  in  the  presence  of  eyes,  we  have  a  character  early 
assumed  in  embryonjc  life,  the  retardation  presents  a  somewhat 
different  phase.  Each  successive  generation,  it  is  true,  fails  to 
come  up  to  the  completeness  of  its  predecessor  at  maturity, 
and  thus  exhibits  *' retardation,"  but  this  process  of  reduction  of 
rate  of  growth  is  followed  by  its  termination  in  the  part,  long 
before  growth  has  ceased  in  other  organs.  This  is  an  exagge- 
ration of  retardation.  Thus  the  eyes  in  the  Orconectes  probably 
once  exhibited  at  maturity  the  incomplete  characters  now  found  in 
the  young,  for  a  long  time  a  retarded  growth  continuing  to  adult 
age  before  its  termination  was  gradually  withdrawn  to  earlier 
stages.  Growth  ceasing  entirely,  the  phase  of  atrophy  succeeded, 
the  organ  become  stationary  at  an  early  period  of  general  growth, 
being  removed,  and  its  contents  transferred  to  the  use  of  other 
parts  by  the  activity  of  '*  growth  force."  Thus  for  the  loss  of 
late  assumed  organs  we  have  '*  retardation,"  but  for  that  of  early 
assumed  ones,  ''retardation  and  atrophy." 

In  comparing  the  list  of  animals  from  the  Wyandotte  with  that 
of  the  Mammoth  Cave,  it  will  be  observed  that  the  representatives 
in  the  former,  of  two  of  the  blind  genera  of  the  latter,  are  ftirnished 
with  eyes.  These  are  the  Erebomaster  and  Spirostrephon^  which 
correspond  with  the  Acantkocheir  and  Scoterpes  respectively.  In 
the  outer  part  of  a  branch,  of  the  Wyandptte  I  took  two  eyed 
beetles  the  Quedius  sjteUmis  and  a  Platynus, 

The  out-door  relatives  of  the  blind  forms  are  various.  Those 
having  congeners  outside  are  the  Spirostrephon^  Campodea^  Ma- 
chilis,  Phora^  Raphidophora,  Those  with  near  but  few  allies,  the 
Scoterpes,  Amblyojms  and  the  three  Gonyleptidce,  Species  of  the 
latter  are  much  more  rare  in  this  country  than  those  of  Phalan- 
giidre,  which  are  not  known  from  the  caves.  The  Orconectes  is 
mostly  fresh  water  in  kindred,  while  Packard  shows  that  those  of 
the  CfPcidotea  are  marine.  Those  of  the  Cauloxenus  are  partly 
marine,  and  those  of  the  Stygohromus  fresh  water  and  marine. 

The  mutual  relations  of  this  cave  life  form  an  interesting  sub- 
ject. In  the  first  place,  two  of  the  beetles,  the  crickets,  the  cen- 
tipede, the  small  crustaceans  (food  of  the  blind  fish)  are  more 
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or  less  herbivorous.  They  furnish  food  for  the  spiders,  craw-fish, 
Anophthalmus^  and  the  fish.  The  vegetable  food  supporting  them  is 
in  the  first  place  fhngi,  which  in  various  small  forms,  grow  in 
damp  places  in  the  cave,  and  they  can  always  be  found  attached  to 
excrementitious  matter  dropped  by  the  bats,  rats  and  other  ani- 
mals which  extend  their  range  to  the  outer  air.  Fungi  also  grow 
on  the  dead  bodies  of  the  animals  which  die  in  the  caves,  and  are 
found  abundantly  on  fragments  of  wood  and  boards  brought  in  by 
human  agency.  The  rats  also  have  brought  into  fissures  and  cav- 
ities communicating  with  the  cave,  seeds,  nuts  and  other  vegetable 
matters,  from  time  immemorial,  which  have  furnished  food  for 
insects.  Thus  rats  and  bats  have,  no  doubt,  had  much  to  do  with 
the  continuance  of  land  life  in  the  cave,  and  the  mammals  of  the 
post-pliocene  or  earlier  period,  which  first  wandered  and  dwelt  in 
its  shades  were  introducers  of  a  permanent  land  life. 

As  to  the  small  crustaceans,  little  food  is  necessary  to  support 
their  small  economy,  but  even  that  little  might  be  thought  to  be 
wanting,  as  we  observe  the  cleai*ness  and  limpidity  of  the  water 
in  which  they  dwell.     Nevertheless  the  fact  that  some  cave  waters 
communicate  with  outside  streams  is  a  suflScient  indication  of  the 
presence  of  vegetable  life  and  vegetable  debris  in  variable  quan- 
tities at  diflPerent  times.     Minute  fresh  water  algae  no  doubt  occur 
there,  the  spores  being  brought  in  by  external  communication, 
while  remains  of  larger  forms,  as  confervae,  etc.,  would   occur 
plentifully  after  fioods.     In  the  Wyandotte  Cave  no  such  connec- 
tion is  known  to  exist.     Access  by  water  is  against  the  current  of 
small  streams  which  discharge  fVom  it.    On  this  basis  rests  an  ani- 
mal life  which  is  limited  in  extent  and  must  be  subject  to  many 
vicissitudes.     Yet  a  fuller  examination  will  probably  add  to  the 
number  of  species  and  of  these,  no  doubt,  a  greater  or  less  num- 
ber of  parasites  on  those  already  known.     The  discovery  of  the 
little  Lemaean  shows  that  this  strange  form  of  life  has  resisted 
all  the  vicissitudes  to  which  its  host  has  been  subjected.     That 
it  has  outlived  all  the  physiological  struggles  which  a  change  of 
light  and  temperature  must  have  produced,  and  that  it  still  preys  - 
on  the  food  of  its  host  as  its  ancestors  did,  there  is  no  doubt 
The  blindness  of  the  fish  has  favored  it  in  the  "  struggle  for  exist- 
ence," and  enabled  it  to  maintain  a  position  nearer  the  commis- 
sariat, with  less  danger  to  itself  than  did  its  forefathers. 
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Fig.  116. 


Descriptions  of  Species  from  the  Wyandotte  Cave, 

Orconectes  Cope. 

Genas  noTum.  Similar  to  CambarM^  but  with  the  eyes  mdimental  with  the  cornea 
small  and  not  facetted.  The  present  eeniis  embraces  two  species,  the  O.  inermis  of  the 
Wyandotte  and  the  O.  peliuctdus  of  the  Mammoth  Cave. 

O.  INERMIS  Cope,  sp.  noy.  This  species  is  near  the  O.peUueidu*^  and  diflTers  as  fol- 
lows. Its  proportions  are  generally  less  slender,  and  the  spines  less  developed.  The 
fl*ontal  process  i»  considerably 
shorter,  the  tei*minal  spine  not 
extending  lieyond  the  apex  of 
the  antennal  lamellie  and  veiy 
little  beyond  the  point  of  bifur- 
cation of  the  lirst  antennae.  In 
O.  pelhicidua  the  spine  extends 
much  beyond  these  points.  The 
lateral  points  maris  the  middle 
of  the  length  and  support  very 
rudimental  spines;  they  are 
elonsrate  in  O.ptUuddus.  The 
basal  lateral  ridges  are  marked 
and  convergent;  basal  spines 
short.  The  antennal  lamellae 
are  much  enlarged  at  the  mid- 
dle and  contracted  below,  and 
are  furnished  with  a  IVinge  of 
long  hairs.  At  the  base  of  Uie 
second  antennas  the  margin  of 
the  thorax  has  a  projectuig  con- 
vexity moderately  develoued. 
On  the  side  of  the  thorax  there 
is  a  small  patch  of  weaic  pric- 
kles, and  there  are  two  on  the 
anterior  lateral  suture  of  the 
abdomen.  In  O.  pellucidus 
these  spines  are  larger  and 
much  more  numerous.  The 
lateral  outlines  of  the  postab- 
dominal  segments  are  those  of 
one  exti-emity  of  an  ellipse  with 
a  slight  angulation  at  the  ex- 
tremity ;  in  O.  peUucidus,  tiiese 
are  rectangular,  with  the  hind- 
er margin  straight  distally. 

The  cheles  are  slender,  but 
less  so  than  in  O.  pellucidus , 
the  opposed  processes  are  flat 
and  not  ridged  along  the  mid- 
dle as  in  that  species,  and  the 
general  surface  is  smooth  or 
nearly  so,  without  the  tubercu- 
lar roughness  of  O.  pellucidus. 
Tlie  cheles  of  the  second  and 
third  legs  partake  of  the  broad- 
er form  of  the  first.  The  third 
femora  of  the  third  and  foftrth 
legs  with  short  hooks.  The 
spines  of  the  basal  segments  of 
the  first  legs  are  much  as  in  the 
old  species.    The  shell  of  the 


Orconectes  inermis  Cope,  nat.  size. 


specimen  taken  early  in  September  was  very  sod  on  the  abdominal  segment,  but  well 
oulcifled  elsewhere.  Color  white.  Total  length,  head  and  body,  m.054  (=  ^  in.).  Length 
of  spine  from  thorax  margin.  .0055.  Len^rth  cheliform  segment  of  first  legs,  .024;  width 
do.,  .OOT.'V;  length  movable  (last)  segment  of  do.,  .0123. 

The  single  specimen  of  this  species  has  been  compared  with  four  of  the  O.  pellucidus 
in  the  Museum  of  the  Academy  Natural  Sciences,  one  of  which  is  young;  the  charac- 
ters above  alluded  to  are  constant.  They  are  also  exhibited  bv  Dr.  Hagen's  figure,* 
except  the  slenderness  of  the  cheles,  which  is  less  than  in  our  specimens.  This  figure 
is  copied  by  Dr.  Packard. 

.-CiECiDOTEA  Packard. 

C.  m^'ROCEPHALA  Cope,  sp.  nov.  "Unknown  crustacean  with  external  egg-pouches,'* 
Cope.     Ann.  Magaz.  Nat.  Hu.t.,  1871,  November. 

•  Catalogne  of  the  MuseMU  Comparative  Zoology.  Monograph  of  the  Astacidm  of  North 
America. 
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Abdominal  fegroents  confluent  into  a  simple  one;  thoracic  segments  seven,  well  dis- 
tingui^heil.  Inner  Hnteunse  cloi^e  together,  niiuated  between  the  larger  outer  one^ ;  both 
issuing  IVom  below  ihe  margin  of  the  dorsal  plate  of  the  cephalic  segment.  The  sjieui- 
mens  are  in  bad  condition,  having  lo>t  llieir  limbs,  egg>pouches  and  the  distal  poitions 
of  their  antenuffi.  The  liead  is  i^mall,  narrower  and  scarcely  longer  than  the  first  tlio- 
racic  segment.     The  negmeuts  are  all  emootli  and  without  hairs  or  sculpture.     The 


abdominal  segment  is  quadrate-oval,  truncate  posteriori v,  without  projection  or  mucro, 
above  regularly,  but  ^illglltly  convex.  Egg-pouclies  well  neparateri,  oval  in  form,  mod- 
erate ill  e»ize.   The  limbi*  are  given  off  from  the  free  extremities  of  the  segment.'^.   Bran- 


chial lamina  extending  to  the  extremity  of  ttie  al>doininal  tiegment,  in  contact  through- 
out on  the  median  lino.    Color  pure  white.    Length  with  egg-pouches,  but  with  only 
four  basal  jinnts  of  antenna,  5-l(}th  of  an  inch  (in.0077). 
This  Kpecies  is  near  the  Ctecidoteu  stygia  of  Dr.  Packard  (American  Naturalist,  1871, 

gp.  751-2}  and,  as  surh.  of  much  intere»t.  It  has  a  miioh  Miiailer  and  more  acuminate 
ead  than  the  Ccecidvtea  stygm  Pack.,  though  in  general  the  species  are  not  very  differ- 
ent in  other  respects,  and  are  of  about  tlie  **ame  size.  In  the  C.  microcephala  the  abdo- 
men is  truncate,  in  the  longer  known  species,  angulate. 

This  species  may  then  be  regarded  as  the  representative  of  the  C.  »tygia  in  the  Wyan- 
dotte Cave. 

Cauloxenus  Cope. 

Fam.  LerncBopodidce  Gerst.  The  adult  female  stout,  sack  like,  not  aiticnlated.  Cepha- 
lothorax  not  elongate,  large,  separated  from  the  abdomen  by  a  strong  constriction. 
Anchor  or  j  iw-feet  elongate,  ^rmdlke,  closely  united  throughout  their  length,  origina- 
ting at  or  behind  the  middle  of  the  cephiilothorax.  Ceplialuthorax  undivided,  abdomen 
i*ounded.  suck-.nhaped,  not  segmented.    Egg-pouches  short,  wide. 

This  jreuus  differs  from  it;*  allies,  Acktherts  and  Lern(eopodn  in  the  fhsion  of  the  Jaw- 
lirob>,  between  whicli  a  faint  dividing  depression  only  may  be  distinguished,  when  they 
are  viewed  from  below.  Tlie  fonn  of  the  abdomen  is  much  as  in  Achtheres,  but  seg- 
mentation is  not  distinguishable.  The  short,  wide  egg-sacks  are  as  in  other  genera  of 
tliis  family;  they  are  well  separated  and  are  filled  with  large^  globular  Qg^i^. 

The  .structure  of  tlie  mouth  organs  is  not  readilv  determinable  in  my  single  speci- 
men, owing  to  the  intervention  of  the  very  btout  3aw-feet.  They  are  only  visible  in 
proHle  (see  ttg.  Hi).  A  pair  of  perhaps  flret  anteiinal  segments  projects  from  the  head, 
is  curved  upwards  and  is  without  terminal  bristle  or  hook;  a  short  process  at  the 
baoe  may  represent  a  tactile  appendage.  The  inferior  aiitennie  are  well  marked  and 
equally  without  appendage.  Tnere  are  some  bodies  between  them,  perhaps  on  the 
middle  line,  whose  nature  is  not  determinable.  There  is  no  trace  of  eyes.  The  chitiuous 
stem  of  the  common  jiiw-feet  is  rather  long,  and  expands  discoidally  at  the  extremity. 

C.  STYGius  Cope.  Proceed.  Acad.  Nat.  Scl.,  Phila.,  1871,  p. 297.  Cephalothorax  nearly 
as  long  as  abdomen,  oval,  subcompress^ed ;  abdomen  subround,  subilepressed,  sepa- 
rated by  a  rather  long  constriction.  Egg-sacks  rounded,  shorter  than  abdomen,  on  very 
short  pedicels.  Jaw-limbs  nearly  as  wide  as  tlie  abdomen,  and  not  quite  so  long,  much 
constricted  distally  at  the  point  of  origin  of  the  anchoring  stem,  which  is  ne  irly  as 
long  as  the  arm  proper.  No  dermal  appeiidage<«  of  any  kind.  Rostral  region  projac'ttng 
above  the  arms,  subconical.  Color  uniform  whitish.  Length  (without  anchor-claws) 
m.003. 

£reuom.\ster  Cope. 

Genus  novum,  familias  Oonyleptidarum.  Cephalothoracic  shield  extending  over  a 
considerable  part  of  the  abdomen,  which  has  seven  segments.  Tarsus  with  three 
joints  and  a  terminal  chiw.  Palpi  with  Ave  joints  and  a  claw,  the  fonith  and  llrth  with 
a  series  of  strong  spines  on  each  side.  Mandibles  chelate.  Cephalothorax  with  a 
median  conical  eminence,  which  has  an  ocellus  on  each  side  of  its  base.  Posterior 
trochanters  like  the  others. 

This  ijenus  is  relatefl  to  the  Acnnthocheir  of  Lucas,  which  has  been  recently  figured 
in  the  Natuuali.st.    Accordiiig  to  Wood  that  genus  is  eyele-s.    Dr.  Packard's  figure 

i»re>euts  many  peculiarities.  Thus  the  abdomen  is  not  represented  as  segmented,  and 
here  is  no  distinct  cephalothoracic  shield ;  the  tarsi  arc  i-epre.-ented  as  only  two-jointed. 
From  this  and  other  facts,  1  suspect  that  Acanthochdr  should  be  placed  near  Erebo- 
master  among  th«  GonyleptUlce. 

E.  FLAVESCEXS  Coue,  sp.  nov.  "  Opilio-like  Spider,"  Cope,  Ann.  Magaz.  Nat.  Hist., 
November,  J«71.  Body  smooth,  limbs  very  minutely  hairy.  Two  spines  at  the  extrem- 
ity of  tlie  penultimate  tibia.  Three  or  four  spines  at  the  base  of  the  third  segment  of 
tlie  palpi,  not  longer  than  those  of  the  thii-d,  which  has  four  on  the  outer  side.  Spines 
of  last  joint  longest.  The  longest  limbs  are  about  twice  as  long  as  the  total  length  of 
the  body.  Maxillie  rather  long.  Color  a  light  brownish  yellow.  Length  of  head  and 
body  in. 002.'). 

In  one  specimen  the  male  organ  is  protruded  and  extends  to  the  mandibular  chelea; 
it  is  not  chitinized  and  appears  to  be  twice  segmented.  It  terminates  in  a  short  point 
with  mucro,  which  is  flanked  on  either  side  by  a  point  with  two  divergent  bristles. 

ANOPHTHALMUS  Sturm. 

A.  TEMIS  Horn.  Pale  rufo-testaceous,  shining.  Head  slightly  darker  in  color,  oval 
and  arcuately  biimpressed.    Thorax  broader  than  the  head,  slightly  longer  than  broad, 
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and  sinnat^ly  narrowing  to  hind  angles,  which  are  exactly  rertangnlar ;  median  line 
distinctry  iinpresffed  in  it?  entire  leugth.  basal  impresf^ion  deep;  base  of  thorax  trun- 
cate. Elytra  clong ite  ovhI.  feebly  convex. at  base  slightlv  flattened;  two-third**  longer 
tiiau  broid,  humeri  obtusely  rouiuied;  surface  with  feeble  traces  of  striie  and  three 
dorsal  setigerous  punctures  on  each  elytron,  in  or  nearest  to  the  position  of  the  third 
stria.  Bo«ly  beneath  similir  in  color  to  the  upper  aurfiice,  legs  somewhat  paler. 
Length  .18-24  inch;  4.5-6 mm. 

Three  spe^'imens  of  this  species  were  collected.  This  species  Is  closely  allied  to  A. 
MenetrieH  Motsch.  {angulntu$  LeC  ).  but  differs  by  Its  more  elongHte  and  less  robust 
form  and  less  convex  surface.  The  elytra  are  smoother  and  with  very  feeble  traces  of 
Btriie.  The  two  species  dlfft»r  especiallv  in  the  form  of  the  hinder  thoracic  angles  and 
base  of  thorax.  In  MenetrieH,  the  angles  are  acute,  slightly  prominent  externally  and 
the  base  of  the  thorax  slightly  prolonged,  while  in  the  pre-^ent  species  the  angles  are 
strictiv  rectangular  and  the  base  truncate.  This  species  must  be  placed  near  the  one 
just  cited  m  my  table  of  our  specierf  (Trans.  Eat.  Soc.  Phil.,  18C8.  p.  120). 

The  new  species  above  described  is  the  most  slender  in  form  of  any  in  our  cabinets. 

A.  EREMITA  Horn.  —  Pale,  mfo-tcstaceons,  feebly  shining.  Head  oval,  arcuately 
biinipi*e8sed.  impressions  moderately  deep,  intervening  space  feebly  convex.  Thorax 
wider  at  widest  portion  than  long,  sides  mcnlerately  rounded  in  fi'ont.  gradually  nar- 
rowed to  base,  hind  angles  rectangular,  base  truncate  and  as  wide  as  lengih  of  thorax ; 
disc  feebly  convex,  median  line  distinctly  imprepit^ed.  basal  transverse  impression 
moderate.  Elytra  oval,  less  shining  tlian  thorax  and  sparsely  clothed  with  vei*y  short, 
erect  pubescence;  strite  obsolete;  three  dorsal  punctures  on  the  line  of  the  third  stria. 
Length  .20  inch:  5mm. 

One  specimen  of  this  species  was  collected  with  preceding  in  Wyandotte  Cave.  The 
onlv  species  with  which  it  might  be  confounded  Is  that  previously  descril>e(l  by  me 
under  the  name  A.  puHo.  and  although  differing  very  notably  on  comparison  in  their 
general  aspect,  the  points  of  difference  are  not  easily  made  plain  in  a  description.  The 
present  species  is  in  all  respects  broader  and  less  depressed,  without  being  convex  as 
m  Menetrie*i:  the  thorax  is  broa<ler,  less  narrowed  behind,  and  the  side;*  more 
rounded.  The  elytra  are  less  shining  and  the  pubescence  more  dibtinct.  although  in 
both  species  the  pubescence  can  only  be  observed  by  holding  the  specimen  between 
the  eye  and  the  light  and  then  only  with  a  good  pj»wer.  In  the  three  species  at  the 
head  of  my  analytical  table,  no  signs  whatever  of  pubescence  can  be  ob-ervcd.  The 
elytral  strfae  are  here  also  obliterated,  faint  traces  are  discernible  only  at  tlic  base.  The 
ba«al  margin  is  not  prolonged. 

QuEDius  Leach. 

Q.  SPELitrs  Horn.  — Pale,  rnfo-tostaceous,  shining.  Head  broadly  oval,  smooth, 
shining,  ^lightlv  impressed  between  the  eyes  In  front;  two  punctures  bearing  short 
setae  in  IVont  or  the  eyes,  another  at  the  side  of  vertex,  two  at  the  side  of  head  be- 
hind, hind  angle  of  head  slightly  pubescent.  Eyes  not  large,  nearly  round  and 
prominent.  Antennae  moderately  stout,  one-half  longer  than  the  head,  fir^t  joint 
nearly  as  long  as  the  secon<l  and  third  together,  the  third  one-half  longer  than  the  sec- 
ond; ioints  4-10.  gradually  but  feebly  stouter,  cylindrical  and  scarcely  longer  than 
wide,  joint  11,  longer  than  preceding  and  subacute  at  tip.  Thorax  slightly  broailer  than 
ate  elytra,  sides  distinctly  explanate,  broader  than  long,  einarginate  in  front,  anterior 
hngles  subacute,  sides  and  base  broadly  rounded,  forming  nearly  a  circle,  less  the 
eniarginatlon  in  ffont;  snrface  smooth,  shining  and  with  punctures  arranged  as  fol- 
lows: a  dorsal  seine-,  of  two  punctures  moderately  distant  from  the  anterior  mar^cin,  a 
literal  obligue  series  of  three  or  f«mr  punctures,  one  puncture  being  within  the  line  of 
the  latei-al  but  not  belonging  to  the  dorsal  series;  a  marginal  row  of  moderately  large 
punctures  close  to  the  lateral  margin  extending  along  the  base,  the  punctures  being 
more  distant  in  the  latter  region.  Prosteru'il  process  behind  the  coxa?  corneou?*.  Scutel- 
lura  smooth,  shining.  Elvtra  slightly  longer  than  the  thorax,  rather  densely  and  moder- 
ately coar.-ely  puncture*!  and  spai>cly  clothed  with  yellowish  pubescence.  Abdomen 
mo'Icrately  elongate,  longer  than  the  head,  thorax  and  elytra  together,  sllghily  nar- 
rowed to  apex,  moderately  punctured  but  less  densely  than  the  elytra,  above  and 
beneath  sparsely  clothed  with  brownish  hairs.  Body  beneath  and  legs  similar  in  color 
to  the  upper  surface.  Length  .4<>-  50  inch ;  11.5-12.5  mm.  Abundantly  distinct  ft-om  all 
our  species  by  the  color  and  thoracic  punctures.  The  sides  of  thorax  are  more  expla- 
nate  than  any  of  our  species  except  Q.  explanatus  LeC. 

Two  specimens  were  collected  a  short  distance  within  tlie  month  of  Wyandotte  Cave. 


Descriptions  of  species  from  the  Mammoth  Cave, 

Phrixis  Cope. 

Genns  novum  OonylepHdarum.  Cephalothoracic  shield  covering  dorsum  of  abdo- 
men, which  is  posteriorly  segmented.  Eyes  none.  Tarsi  multiarticulate,  clawed. 
Palpi  spinifenms.  maxillae  chelate. 

This  genus  is  near  Kreboiruutter,  differing  in  the  multiarticulate  tarsi,  and  absence  of 
eyes.    It  is  nearer  to  Acantkochdr,  being  like  it  eyeless,  but  the  latter  according  to  Dr. 
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Packard's  flsrnro  fin  American  Naturalist,  1.  c.)  has  tarsi  as  in  the  first  named  genns, 
one  or  two  tinted.  In  Ph'-ixia  thoy  are  much  as  in  Phalungiumj  wYdch  th^  species 
also  resembles  la  its  long  limbs. 

Phrixis  lonoiprs  Cope,  sp.  nov.  Legs  eight  times  as  long  as  the  body,  tarsas  of  the 
shorter  with  five,  those  of  the  longer  with  six  Joints,  those  of  the  longe(«t  not  connted. 
The  first  and  sec^ond  segments  are  very  long;  tibiae  shorter  than  femora;  coxte  sub- 
globular.  Logs  with  scattered,  rather  short  hairs.  Last  tarsal  Joint  with  one  cIhw  and 
an  opposing  bristle,  in  two  limbr^  as  long  as  femora,  exceeding  total  of  body,  with  two 
claws.  Palpi  five  Jointed,  the  third. fourth  nnd  fifth  with  large  spines  on  each  side,  the 
second,  or  vortical,  witli  four  near  tlie  base  directed  forwards  and  two  near  the  upper 
end  directed  inwards.  Mandibles  pubescent.  Five  narrow,  and  one  terminal,  segments 
of  the  al)domen,  the  penultimate  wider  than  the  others.  Body  pubescent.  Color  very 
pale,  with  a  straw-coloi-ed  shade.  Length  of  body  1.17  lines,  or  ro. 00225;  longest  leg 
m.02. 

This  species,  though  small,  considerably  exceeds  the  Acanthocheir  armatus  in  dimen* 
sions. 

Sttoobromus  Cope. 

Gen.  nov.  Gammaridarum.  Near  Oammarus.  The  first  antennie  with  llagellnm.  and 
much  shorter  than  the  second.  Two  pairs  of  limbs  chelate  by  the  inflexion  of  the  last 
claw-lilce  segment;  other  limbs  clawed.  Terminal  abdominal  segment  very  short,  spi- 
niferous;  the  penultimate  segment  with  a  stout  limb  with  two  equal  styles,  the  antepe- 
nultimate short,  two-Jointed  nnd  undivided.    Eyes  none. 

This  genus  is  nearer  to  the  true  Gammnrfi*  th'an  the  allied  genus  described  from  the 
Austrian  Caves,  the  Xiphnrgrist  of  S(;hi(Jdte.*  In  the  latter  tlie  first  antennae  are  the 
lander,  and  the  bod^  terminates  in  a  very  long  style;  the  last  abdominal  liral)  is  unili- 
vided  like  that  which  precedes  it.  In  Stf/ff^omus  the  penultimate  limb  is  like  that 
represented  by  Scliiodte  for  Xiphargti^,  though  I  am  not  certain  whether  it  is  homologi- 
cally  identical.  The  last  limb  is  about  equally  divided,  but  the  simple  basis  is  long 
and  stout. 

It  is  Just  possible  that  the  antepenultimate  limb  represents  the  basis  and  one  style 
only,  for  in  that  of  one  side  a  slight  process  appears  at  the  extremitv  of  the  basal  seg- 
ment, though  it  is  not  vi.xible  on  that  of  the  other.  The  terminal  limbs  are  recurved 
and  appressed  to  the  1  ist  abdominil  segment,  foiming  n  fUlci-um  or  prop.  Tlie  animals 
of  this  genus  are  aquatic,  and  swim  much  as  the  common  Oammari.  The  absence  of 
eyes  is  another  example  of  the  adaptation  to  darkness. 

Sttoobromus  vitreus  Cope.  "Gammaroid  Crustacean"  Cope,  Ann.  Mag.  Nat. 
Hist.,  Nov.,  1871.  Two  last  pairs  of  limbs  appressed  to  latt  abdominal  bristles  and  of 
nearly  equal  length,  forming  a  brush.  Lant  segment  of  abdomen  with  two  terminal 
bristles.  Last  segment  of  the  limbs  from  the  third  to  the  seventh,  with  a  long,  straight 
claw  directed  forwards.  Fringed  limbs  behind  this  point  very  small.  Outer  or  second 
antennie  half  as  long  as  the  first,  which  embrace  eleven  segments,  and  are  about  as 
long  as  the  last  five  abdominal  segments.  Total  length  of  head  and  body  2.1  lines  or 
.0045  m. 

There  are  few  conspicuous  hairs,  the  most  so  are  those  which  stand  at  the  extremity 
of  the  last  Joint  of  the  limbs,  rising  from  the  base  of  the  claw.    Color  translucent. 
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Vegetable  Parasites  as  Causes  of  Disease.! — The  first  of 
these  two  papers  gives  the  recent  ideas,  as  seen  by  an  able  and 
advanced  observer,  in  regard  to  those  forms  of  eryptogamic  vege- 
tation whose  growth  is  believed  to  be  the  cause  of  Ringworm, 
Favus,  and  a  few   similar   affections.     Dr.  White   discusses   the 

•Proc.  Entom.  Soc,  London,  1851,  p.  160. 

t  Vegetable  Parasites,  and  the  diseases  caused  by  their  g^rowth  upon  man.  By 
James  C.  White,  MJ>.,  Prof,  of  Dermatology  in  Harvard  University.  Svo  pamphlet. 
Boston.    1872. 

On  the  development  of  Vegetable  Organisms  within  the  Thorax  of  Living  Birds.  By 
Dr.  James  Murie,  F.L.S.,  etc. ;  Lecturer  on  Comp.  Ajiat.,  Middlesex  Hospital.  Read 
before  the  Royal  Microscopical  Society,  Jan.  3, 1872. 
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nature  and  history  of  these  eryptogamia,  their  relations  to  each 
other  and  to  common  moulds,  and  their  importance  as  sources  of 
contagion ;  while,  with  much  good  sense  and  rare  judgment,  the 
question  of  treatment  is  quietly  left  to  the  professional  books. 

Dr.  White's  general  introductory  view  of  the  microscopic  fungi 
is  clear  and  significant,  and  forms  a  convenient  ground  for  the 
comparison  of  views  even  by  those  whose  ideas  are  inconsistent 
with  it.  The  nutritive  system,  or  mycelium^  consists  of  slender 
cells  or  tubes,  branched,  intertwined,  and  furnished  with  occasional 
transverse  partitions.  This  may  increase  directly  by  subdivision 
into  cells  with  similar  powers  of  branching  and  of  self-multipli- 
cation, or  by  the  production  at  the  ends  of  some  of  the  branches  of 
minute  spherical  or  ovoid  cells  inclosed  in  capsules  called  spor- 
angia, or  growing  in  bushes  or  bead-like  chains,  when  they  are 
called  conidia  or  spores.  These  conidia  may  be  found  detached, 
either  single  or  in  rows  or  compound  cells,  and  are  capable  of  re- 
producing the  m^'celium.  Under  certain  conditions  the  substance, 
called  plasnia,  of  these  various  forms  may  become  cloudy  and 
divided  into  infinitely  small  free  cells  which  multiply  by  self-divi- 
sion and  may  exhibit  peculiar  movements.  These  cells  or  points, 
if  more  or  less  spherical,  are  called  micrococcus ;  if  somewhat  elon- 
gated and  swollen  at  one  end,  bacteria ;  and  if  joined  in  minute 
chains,  vibriones.  They  have  been  much  and  loosely  discussed, 
and  are  supposed  to  be  the  primitive  forms  of  organic  life.  In 
suitable  fluids  they  develop  into  larger  cells,  single  or  united  and 
sometimes  elongating  like  mycelium,  known  as  ferment  cells. 
This  is  the  submerged  form  of  fungus  life,  familiarly  observed  in 
the  3'east  plant  and  other  ferments  ;  and  is  capable  of  reversion  to 
micrococcus,  or  under  favorable  circumstances  may  attain  to 
mycelial  and  conidial  development.  It  closely  resembles  the 
spores  of  ringworm,  etc. 

These  forms  make  up  the  structure  of  the  moulds,  and  their  vary- 
ing size,  shape,  and  predominance  have  been  regarded  as  specific 
characters ;  but  recent  observations  show  that  such  variations  may 
be  due  to  the  nature  of  the  soil  and  atmospheric  conditions,  and 
that  the  recently  recognized  species  are  often  varieties  of  well 
known  individuals,  prevented  from  their  usual  development  by 
circumstances  of  position.  This  tendency  to  variation  has  been 
termed  pleomorphism. 

These  low  forms  of  vegetation  occasion  the  processes  of  fermen- 
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tation  by  which  important  chemical  products  are  obtained ;  and 
they  change  dead  matter  (so  called)  into  the  state  best  fitted  for  the 
support  of  future  generations.  They  may  also  live  at  the  expense 
of  the  living  tissues  of  plants  and  animals,  although  possibly  only 
upon  those  which  are  depressed  by  some  cause  below  a  full  vital 
energy.  The  muscadine  of  the  silk  worm  and  the  oidium  of  the 
Madeira  \incyards  are  cited  as  examples  of.  the  importance  of  such 
destructive  agency. 

The  effects  of  such  fungi  upon  the  surface  of  men  are  never  fatal, 
or  constitutionally  hurtful,  but  they  are  greatly  annoj-ing  and  may 
last  for  man}'  years.  Schoenlein  in  1839  first  recognized  the  cryp- 
togamic  character  of  the  crusts  of  Favus  ;  and  after  much  dispute, 
the  following  affections  are  now  safely  referred  to  similar  causes — 
Ringworm  (in  which  the  author  includes  as  varieties  Eczema 
marginatu^riy  Tinea  tonsurans^  SycosiSy  and  Ringworm  of  the  Xail) 
and  Pityriasis  versicohr.  Still  a  subject  of  dispute  is  Alopecia 
areata,  and  Myringomycosis,  both  of  which  are  often  accompanied 
if  not.  caused  by  cryptogamic  growths.  On  the  other  hand  the 
chignon-fungus  and  some  oth^r  controverted  cases  are  safely  con- 
sidered pseudo-parasites. 

Several  of  these  parasitic  plants  are  common  upon  the  domestic 
animals,  and  in  some  instances  may  possibly  have  been  originally 
derived  from  them. 

On  the  question  of  the  identity  of  the  several  vegetable  par- 
asites, and  their  relations  to  the  common  moulds,  much  study 
has  been  expended,  and  with  remarkably  contradictory  results. 
Equally  safe  observers  reach  the  extreme  opposite  conclusions. 
The  methods  of  investigation  are  clinical  observation,  artificial 
inoculation,  and  development  of  the  fungi  by  cultivation.  Clin- 
ically favus  is  distinct,  and  the  others  are  separable  with  reasona- 
ble certainty  :  inoculation  leads  to  the  same  conclusion,  notwith- 
standing the  deceptive  inferences  which  may  easil}"  be  drawn  from 
accidental  coincidences :  and  cultivation,  while  it  usually  furnishes 
an  abundance  of  penicillium,  aspergillus  and  other  familiar  moulds, 
is  so  liable  to  error  from  their  accidental  introduction  that  it  has 
as  j^et,  in  the  author's  judgment,  furnished  no  sufficient  data  for 
admitting  the  identity  of  the  subjects  of  the  paper  with  any  of  the 
common  moulds. 

The  vegetable  parasites  are  an  occasional  cause  of  alterations 
of  the  epidermis  and  its  appendages,  causing  baldness,  etc.     They 
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are  communicated  by  actual  contact  rather  than  by  tlie  aerial 
transmission  of  spores;  and  are  therefore  usually  avoidable  by 
ordinary  care.  With  the  exception  of  the  varieties  of  ringworm, 
they  are  comparatively  rare.  Some,  but  not  all  of  them,  are  par- 
ticularly liable  to  attack  debilitated  constitutions.  Schools,  and 
especially  orphan  asylums,  and  barbers'  shops  have  heretofore 
furnished  most  frequently  the  conditions  essential  to  the  spread 
of  these  forms  of  vegetation. 

A  more  curious  branch  of  this  subject  is  the  occurrence  of  veg- 
etable organisms  within  the  closed  cavities  of  living  animals. 
That  organisms  usually  presumed  to  be  dependent  upon  some 
parentage  for  their  existence  should  grow  within  cavities  commu- 
nicating with  the  external  air,  as  the  stomach  for  instance,  is 
realh'  a  case  of  external  parasitism ;  as  the  germs  might  be  easily 
introduced  by  the  air  or  otherwise.  Of  far  different  importance 
is  the  occurrence  of  such  growths  within  tissues  or  cavities  having 
no  external  openings.  The  presence  of  parasitic  animals  in  the 
eye,  brain,  etc.,  and  of  mould  within  the  thorax  and  other  closed 
cavities  of  living  animals,  has  seemed  to  many  to  have  an  impor- 
tant bearing  upon  the  question  of  spontaneous  generation.  At 
the  present  time,  however,  when  the  possibility  of  the  passage  of 
solid  particles  through  uninjured  living  tissues  is  believed  by 
many  if  not  by  most  microscopists,  the  entrance  of  the  germs  is 
no  longer  incredible. 

Dr.  Murie  reports  three  new  cases  of  vegetable-like  mould 
found  within  the  thorax  of  birds.  Two  of  the  three  birds  were 
known  to  be  ill  for  a  short  time  before  death.  No  cause  of 
death,  unless  the  fungus  be  considered  such,  was  known.  The 
cryptogam ic  growth  was  in  all  the  cases  a  greenish  white  patch 
upon  a  thickened  and  injected  portion  of  the  pleural  membranes. 
In  one  case  the  lungs  exhibited  spots  of  lobular  pneumonia. 
Under  a  microscope  the  vegetation  revealed  linear,  interlaced 
filaments  and  innumerable  echinate  circular  cells,  and  under  higher 
powers,  oval  or  elliptical  cells  distinctly  nucleated.  Mr.  Cooke 
hinted  the  possibility  that  these  growths  were  algae  :  but  Dr.  Murie 
is  convinced  that  they  are  a  species  of  Aspergillus^  of  the  order 
Mucedines,  the  microscopical  elements  above  mentioned  being  the 
mycelium  and  spores  of  the  fungus.  Although  such  appearances 
have  been  sometimes  considered  as  of  post-mortem  production, 
he  believes  that  the  spores  were  introduced  by  the  breath  into  the 
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lungs,  penetrated  the  moist  and  delicate  tissues,  and  by  develop- 
ment occasioned  the  death  of  the  birds  ;  some  antecedent  state  of 
the  system  being  admitted  as  rendering  possible  the  development 
of  tlie  fungus. 

Including  these  new  cases,  eighteen  kinds  of  birds  are  recorded 
as  liable  to  attacks  of  fungi,  either  accompanying  or  causing  fatal 
disease.  As  they  belong  to  many  different  groups  of  birds  it  may 
be  inferred  that  the  whole  class  is  predisposed  to  them  under  special 
but  yet  unknown  conditions ;  these  moulds,  as  far  as  at  present 
definitely  determined,  belong  to  two  or  three  species  of  Aspergillus^ 
and  derive  great  importance  from  the  interest  at  present  attached 
to  the  investigation  and  control  of  cryptogamic  causes  of  disease. 
—  R.  H.  W. 

BOTANY. 

ExuBEBANCE  OP  PoLi.EN. —  For  mau}'  years  I  have  observed  with 
wonder,  in  the  early  summer,  or  about  the  month  of  June,  the 
immense  amount  of  pollen  scattered  in  the  vicinities  where  conife- 
rous trees  and  shrubs  are  abundant.  On  the  Great  Lakes  I  have 
often  noticed  the  surface  of  the  water  covered  for  miles  with  a 
thick  coating  of  this  yellowish  deposit,  looking  as  if  it  was  strewn 
with  sulphur,  which  in  calm  weather  continued  for  days  together. 
At  times,  indeed,  it  is  so  difficult  to  get  the  water  free  from  the 
pollen  that  it  is  rather  unpleasant  for  drinking,  cooking,  or  washing 
purposes. 

In  walking  through  grounds  where  the  Juniper  {Juniperus  com- 
munis  Linn.)  covered  the  sterile  soil,  I  have  frequently  noticed  the 
clouds  of  golden  dust  which  I  raised,  and  that  my  boots  were 
yellow  from  the  pollen.  What  remarkable  prodigality  this  dis- 
plays on  Nature's  part.  It  is  difficult  to  conceive  a  use  for  the 
pollen  thus  spread  over  the  land  and  the  lake  waters ;  though 
there  may  be  one  hidden  fh>m  us. 

This  superabundance  of  the  male  principle,  which  seems  to  be 
the  rule  throughout  Nature,  is  a  peculiarly  interesting  and  sugges- 
tive fact,  and  worthy  of  more  investigation  and  thought  than  it 
has  heretofore  received. 

In  plants,  insects  carry  off  a  considerable  quantity  of  the 
pollen  :  bees,  for  example,  to  make  bee-bread ;  and  we  may  know 
a  few  more  instances  of  its  use  besides  its  legitimate  one  of  fertil- 
ization.     But  all  of   these  taken  together  would  scarcely  make 
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more  than  a  small  fraction  of  the  amount  of  this  life-dust  covering 
with  its  thick  sulphur-colored  coat  a  single  square  mile  of  the 
surface  of  Lake  Huron  or  Lake  Superior. — Henby  Gillman, 
Detroit^  Michigan, 

Double  Flowers  of  Ranunculus  rhomboideus. — Specimens  of 
this  are  sometimes  found  in  Floyd  County,  Iowa,  with  perfectly 
double  flowers.  I  have  found  several  plants,  and  one  of  these  I 
transferred  to  a  bed  in  the  flower-garden,  where  it  thrived  finely 
and  increased  to  a  clump  six  inches  in  diameter,  which  the  next 
spring  was  perfectly  enveloped  with  the  little  bright  yellow  flowers. 
No  seeds  were  produced ;  and  during  the  two  or  three  seasons  in 
which  the  plant  was  cared  for  there  was  no  sign  of  change  to  single 
flowers.  The  plant  was  quite  attractive ;  and  as  it  blooms  very 
early  and  profusely,  it  would  seem  to  have  some  of  the  qualities 
required  to  entitle  it  to  a  place  among  cultivated  flowers.  —  J. 
C.  Arthur,  Iowa  Agr,  College, 

[To  be  sure ;  being  a  dwarf  species,  it  would  be  desirable,  and 
Prof.  A.  might  make  a  little  money,  while  doing  a  good  thing,  by 
propagating  the  plant,  and  introducing  it  through  the  florists.  In 
acknowledgment  of  the  hint,  send  us,  please,  a  good  root  of  it. — 
Eds.] 

Quercus  alba,  var.  Gunnissonii.  —  In  Watson's  report.  Hall 
and  Harbor's  Rocky  Mountain  Quercus  Douglassii  vai\  Neo-Mexi- 
cana^  is  said  to  be  Q.  alha^  var.  Ounnissonii,  My  specimens  are 
as  much  like  Hall  and  Harbor's  as  if  they  had  been  taken  fVom 
the  same  plants.  I  can  therefore  speak  of  the  living  trees  as  I 
saw  them,  and,  without  regard  to  their  identity  with  Q.  Gunnis- 
aonii^  would  suggest  a  doubt  as  to  the  propriety  of  their  reference 
to  Q.  alba, 

I  have  had  experience  with  trees  in  a  living  state  of  both  Euro- 
pean and  American  species,  and  the  idea  left  on  my  mind  after 
journeying  several  days  through  tracts  on  which  this  oak  in  ques- 
tion grew,  was  that  it  partook  more  of  the  character  of  Quercus 
robur  than  of  Q.  alba.  Among  the  European  species  I  have 
noticed  a  remarkable  tendency  in  some  plants  of  Quercus  cerris 
to  approach  Q,  robur;  and  among  these  Rocky  Mountain  forms 
were  many  which  had  the  leaves  and  general  appeai^ance  of  the 
branches  much  like  Quercus  cerris.  This  was  especially  the  case 
with  some  low  growing  plants  (about  three  feet  high),  about  a 
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day's  journey  north  of  Pike's  Peak.  South  of  Pike's  Peak  were 
some  nearly  fifteen  feet  high.  None  had  the  bark  of  Q.  alban  but 
in  other  respects  favored  Q.  robur  rather  than  Q.  alba. 

I  know  how  easy  it  is  to  be  mistaken.  Though  I  do  not  think 
Mr.  Watson  is  right,  I  am  by  no  means  certain  of  my  own  view. 
I  write  merely  to  suggest  that  full  reliance  be  not  placed  on  this 
suppose:!  relationship  without  a  fuller  examination.  A  few  years 
ago  it  would  be  deemed  a  matter  of  very  little  consequence ;  but 
as  the  question  of  evolution  has  risen  to  such  magnitude,  such 
facts  as  these  are  worthy  of  tha  most  careful  scrutiny.  As  a 
general  rule  it  struck  me  that,  accepting  the  theory  of  evolution 
as  true,  the  plants  of  the  Rocky  Mountain  region  of  Colorado 
fiivored  a  derivation  from  European  rather  than  Eastern  American 
forms,  and  that   this   oak  was   one   of  the  instances. — Thomas 

Me  EH  AN. 

The  Formation  of  Ozone  by  Flowers.  —  It  has  been  found 
by  Mantegazza  {Rendiconti  del  Recde  Istituto  Lomhardo^  vol.  iii. 
fasc.  vi.,  abstracted  in  Der  Naturforscher^  27th  April)  that  many 
essential  oils,  like  that  of  peppermint,  turpentine,  oil  of  cloves, 
lavender,  bergamot,  aniseseed,  nutmeg,  th3'me,  and  others,  when  in 
contact  with  the  oxygen  of  the  atmosphere  in  presence  of  sunlight, 
develop  very  lar^e  quantities  of  ozone.  The  oxidation  of  these 
oils  is,  in  fact,  a  very  convenient  source  of  ozone,  as  they,  even  in 
small  quantities,  ozonize  much  oxygen.  The  action  is  strongest 
in  direct  sunlight,  far  less  so  in  suffused  daylight,  and  very  weak  or 
at  an  end  in  the  dark.  The  development  of  ozone  which  has  been 
begun  in  the  light  continues  for  a  long  time  in  darkness.  In  the 
same  manner  act  eau-de-cologne,  hydromel,  and  other  aromatic 
tinctures  on  exposure  to  the  solar  rays.  Experiments  which  Man- 
tegazza has  made  on  flowers  with  powerful  perfume,  such  as  the 
narcissus,  hyacinth,  heliotrope,  mignonette,  and  others,  in  closed 
vessels,  proved  that  they  also  form  ozone.  Those  with  fainter 
perfume  produced  less  ozone,  those  without  scent  none  at  all. 
Mantegazza  believes  that  this  important  source  of  ozone  is  of 
hygienic  value  for  the  purification  of  the  air  of  marshy  districts. 
— Academy. 

JuNiPERUS  occidentalis.  —  Mr.  Watson  remarks  that  this 
species  has  not  yet  been  found  in  Colorado.  It  grows  on  the  low 
hills  to  the  eastward  of  Pike's  Peak  ;  not  abundantly,  but  together 
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with  larger  quantities  of  Juniperus  Virginiana,  It  here  makes 
but  a  low  stubby  tree  of  from  fifteen  to  twenty  feet  high ;  but 
with  very  stout  trunk  in  proportion  to  its  low  stature. — Thomas 
Meehan. 

Wild  Double-flowered  EpiOiEA  repens  is  received  from 
Worcester  by  Mr.  Arba  Pierce,  who  has  gathered  similar  flowers 
from  the  same  plant  for  several  ^^ears.  The  doubling  comes  from 
the  partial  conversion  of  the  stamens  into  petals,  the  outer  and 
most  transformed  series  more  or  l«ss  coalesceat  into  a  tube. —  A. 
Gray. 

Experiments  on  Hybridization.  —  Mr.  J.  Anderson-Henry,  one 
of  our  most  skilful  horticulturists,  is  contributing  to  **The  Garden" 
the  details  of  some  important  experiments  on  pure  hybridization, 
or. crossing  distinct  species  of  plants.  He  finds  that  in  those 
plants  which  possess  two  series  of  stamens,  one  long  and  one  short, 
the  results  vary  essentially  according  as  the  pollen  is  used  from 
one  or  the  other  series  to  efl*ect  the  fertilization.  He  uses  the 
short  stamens  only  in  all  cases  where  he  wishes  to.  cross  a  large 
on  a  small  species,  and  with  the  most  successful  results.  The 
converse  also  he  finds  to  hold  good,  remarkable  hybrids  being 
produced  by  using  the  long  stamens  where  he  wished  to  cross  a 
small  on  a  large  species.  The  reason  of  this  he  considers  to  be 
that  the  shorter  stamens  contain  pollen  of  smaller  grains,  and 
therefore  better  fitted  to  emit  its  tubes  through  the  style  to  fertil- 
ize the  ovules  of  the  smaller  species,  and  vice  versa.  The  plants 
chiefly  operated  upon  by  Mr.  Anderson- Henry  are  various  species 
of  Geranium,  Rhododendron,  and  Azalea. — Academy. 

CALYPSO. 

(A  rAre  Orchid  of  the  North.) 

BY  W.  W.  BAILEY. 

Calypso,  goddess  of  an  ancient  time, 

(i  learn  it  not  from  any  Grecian  rbyroOi 
And  yet  the  story  I  can  vouch  is  true) 

Beneati)  a  pine-tree  lost  her  dainty  thoe. 

Xo  workmanship  of  mortal  can  compare 

With  whal*d  exhibited  in  beauty  there, 
And  looking  at  the  treasure  'neath  the  tree, 

The  goddosa'  pelt*  I  almost  hope  to  see. 

The  tint.-  of  purple  and  the  texture  fine, 

The  curves  of  beauty  nhown  in  every  line, 
Wilh  ft-inges  exquisite  of  golden  hue. 

Perfect  the  wonders  of  the  fairy  shoe. 
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The  goddess  snrely  must  have  been  in  haste, 
Like  Daphne  fleeing  when  Apollo  chased, 

And  leaving  here  her  slipper  by  the  way, 
Intends  to  find  it  on  another  day. 

And  will  she  come  to  seek  it  here  or  no  ? 

The  day  is  lengthening  but  I  cannot  go, 
Until  I  see  her  bring  the  absent  mate 

Of  this  rare  beauty,  though  the  time  is  late. 

I  watch,  but  still  no  classic  form  I  see. 
Naught  but  the  slipper  'neath  the  forest  tree; 

And  so,  for  fear  of  some  purloining  elf, 
ThA  precious  relic  I  secure  myself. 


^OOLOGY. 

New  Birds  in  Southern  Illinois. —  In  the  summer  of  1871 
the  foliowiog  species  were  noticed,  and  two  of  them  obtained,  by 
the  writer,  in  Richland  and  Wabash  Counties,  in  the  soutli-eastern 
portion  of  Illinois,  about  latitude  38°,  2d' :  —  Vireo  Bellii^  Peu- 
ccea  cestivalis^  Cyanospiza  ciris^  Astunna  plagiata  and  Faico  Mexi- 
canus.  The  Vireo  Bellii  was  found  to  be  a  common,  or  at  least  not 
rare,  species  in  the  thickets  on  the  prairies.  It  was  first  seen  on 
the  8th  of  June,  when  specimens  were  shot,  and  being  then  in  full 
song,  there  can  be  little  doubt  that  the  species  breeds  there.  The 
Peticoea  cestivcUis —  a  bird  heretofore  found  only  in  South  Carolina, 
Georgia,  Florida,  etc.  —  was  found  to  be  a  common  species  in 
Wabash  County,  in  old  fields  bordering  on  road-sides.  As  speci- 
mens of  both  old  and  young  were  obtained  (on  the  11th  and  14th 
of  August),  and  the  former  being  in  full  song  throughout  the  sum- 
mer, there  can  be  no  doubt  that  the  species  breeds  there.  Cyanos- 
piza ciris  was  seen  only  once — on  the  10th  of  June — when  it  was 
observed  in  Wabash  County,  in  an  open  thicket  in  the  comer  of  an 
old  weedy  field.  As  the  locality  was  not  visited  again,  it  is  possible 
that  the  species  may  have  been  nesting  there.  Asturina  plagiata 
was  seen,  and  twice  shot  at,  on  the  19th  of  August,  1871,  on  Fox 
prairie,  in  Richland  Co.  I  came  across  it  while  hunting  Swallow- 
tailed  and  Mississippi  kites  {Nauclerus  forjicatus  and  Ictinia  Mis- 
sissippiensis)^  and  while  being  annoyed  by  several  of  the  latter,  was 
well  seen — it  being  immediately  overhead — and  shot  at;  it  was 
afterwards  followed  a  long  distance  among  the  trees  which  grew  in  a 
ravine  intersecting  the  prairie,  but  finally  lost.  There  can  not  be 
the  slightest  doubt  as  to  the  proper  identification  of  the  species, 
which  I  have  been  well  acquainted  with  for  years,  and  one  which 
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could  not  be  mistaken  npon  such  close  observation  of  it  as  that 
allowed  for  the  individual  in  question.  Falco  Mexicanus  (  =:poly- 
agrus  Cassin)  was  seen  near  Mt.  Carmel,  on  the  27th  of  Septem- 
ber, and  near  Bridgeport  in  July,  1871.  This  species  has  been 
observed,  and  also  obtained,  once  before  in  Illinois,  but  in  the 
northwestern  portion,  at  Rock  Island,  by  Mr.  J.  D.  Sargent.  The 
others  are  all  new  to  the  fauna  of  the  state. — Robert  Ridgwat. 

The  Anesthetic  School.  —  Prof.  Cope  remarked  at  the  meeting 
of  the  Philadelphia  Academy  on  May  21,  that  there  were,  and  had 
been  for  years,  two  schools  of  naturalists,  whose  modes  of  treating 
Natural  History  subjects  were  quite  diflferent.  In  reference  to 
these  modes  they  might  be  called  the  technical  and  natural  schools. 
As,  however,  the  claim  of  the  latter  to  better  appreciation  of 
natural  affinities  and  classification,  appeared  to  him  to  be  doubtful, 
he  thought  they  had  better  be  called  the  psexido-nalural  school, 
while  the  so-called  technical  naturalists  were  such,  on  account  of 
their  pursuing  an  analytic  method.  The  pseudo-natural  school 
decided  on  the  affinities  of  organic  types  by  their  "  physiognomy" 
or  their  facies,  Tidbit  and  "  toute  ensemble,"  reading  nature  with 
an  artist's  e^'e,  and  attaining  opinions  of  systems,  without  the 
trouble  of  much  anatomical  study.  They  protested  against  the 
strict  adhesion  to  "  technical "  (or  structural)  characters,  saying 
that  they  violate  "  natural  affinities  "  oftener  than  they  support  or 
express  them.  Thus  their  systems  become  physiognomical,  and 
please  the  eye  by  their  appearance,  rather  than  the  mind  by  their 
expression  of  exact  structural  relations.  In  accordance  with  this 
system,  species  were  always  well  distinguished  and  could  not 
have  been  derived  from  common  parents,  but  that  nevertheless 
everything  "runs  together,"  and  that  the  higher  groupings  are 
mainly  "  opinionative."  In  fact,  that  although  natm*e  has  a 
beautifbl  system  we  do  not  yet  understand  it,  and  that  it  is  "  too 
soon  to  generalize."  Perhaps  this  obscurity  has  its  advantages, 
as  it  certainly  shelters  in  its  profundities  any  theory  of  crea- 
tion its  supporters  may  choose  to  adopt.  Hence  they  might  be 
called  the  Anaesthetic  school,  or  ancBsthesiasts  (or  atiyOr^triq).  The 
unnatural  school  think  that  the  way  of  determining  the  origin 
and  relations  of  an  object  is  to  ascertain  of  what  it  is  com- 
posed. This  was  to  be  accomplished  by  analysis  of  all  its  appear- 
ances and  an  account  taken  of  every  character.     In  this  way  the 
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structure  is  learned  and  a  system  based  on  anatomy  is  established. 
As  anatomical  systems  are  unnatural,  and  anatomical  characters 
very  difficult  to  discover  by  the  ansesthesiasts,  they  regard  such 
systems  with  disfavor,  although  they  may  constitute  the  only  cor- 
rect classification  of  bones,  teeth,  brains,  etc.  The  analysts  even 
find  tliat  species  having  very  close  specific  relationships  occa- 
sionally present  different  generic  characters.  This  was  proof 
positive  to  the  anaesthesiast  of  the  errors  of  the  technical  school. 
But  it  was  still  less  to  their  credit  that  they  laid  stress  on  varia- 
tions and  monstrosities,  which  were  mere  accidents.  The  fact 
that  the  analyzers  believed  in  the  development  of  species,  showed 
their  systems  to  be  unnatural.  The  speaker  did  not  take  sides, 
but  observed  that  in  order  to  learn  the  relations  of  a  species,  he 
usually  examined  it  first. 

MiCROLEPiDOPTERA. —  I  have  read  with  much  interest  Lord 
Walsingham's  paper  in  the  May  number  of  the  Naturalist; 
and  as  1  have  given  a  good  deal  of  attention  to  the  Tineina  and 
Iiave  received  several  letters  recently  as  to  collecting  them,  I  wish 
to  add  a  short  note  to  Lord  Walsingham's  paper. 

When  one  is  at  home  or  at  a  stationary  camp,  infinitely  the  best 
plan  is  to  rear  them  from  the  larvae  and  this  is  especially  true  of 
the  leaf  mining  species.  With  such  species  as  leave  the  mine  to 
pupate,  it  is  best  to  have  a  little  moistened  sand  at  the  bottom  of 
the  wide  mouthed  bottle  used  as  a  breeding  cage. 

I  have  never  found  that  the  muscles  were  rendered  rigid  by 
the  use  of  chloroform  for  killing  the  insect,  as  suggested  by  Lord 
Walsingham,  but  I  have  found  that  the  positions  of  the  wings 
and  palpi  are  so  variable  when  the  insect  is  killed  by  chloroform 
that  they  can  not  be  safely  used  as  generic  characters. 

As  the  slighest  denudation  frequently  renders  the  identification 
of  minute  species  impossible,  and  it  is  exceedingly  difficult  to  set 
them  without  some  slight  denudation,  I  do  not  attempt  to  set  the 
smaller  species  {LithocoUetid(e^  Nepticula^  etc.).  For  such  species 
I  use  the  ordinary  ''  deep  cell "  of  a  microscopic  slide  (small  and 
shallow  pill  boxes  will  answer  as  well)  laying  a  small  piece  of 
cotton  or  cotton  wool  on  the  bottom  and  covering  the  pill  box 
with  its  top,  or  the  cell  with  the  ordinary  glass  cover  held  down 
by  a  small  gum-elastic  band.  For  observation  under  the  lens  I 
hold  them  in  a  small  forceps  by  the  legs. 
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For  long  collecting  trips  extensive  preparations  such  as  are  de- 
scribed by  Lord  Walsingham  are  necessary.  But  for  a  morning's 
work  about  home  it  will  be  found  convenient  to  take  a  wide-mouthed 
one  ounce  vial,  a  vial  of  chloroform,  and  a  small  paper  box,  say 
two  inches  square  by  one-half  of  an  inch  deep,  with  a  piece  of 
cottonbatting  fitting  into  the  bottom  and  another  into  the  top  of 
it.  Loosen  the  stopper  of  the  wide-mouthed  vial,  and  put  one 
or  two  drops  of  chloroform  on  it  so  that  the  fumes  will  fill  the 
vial  and  then  tighten  the  stopper  again.  When  you  find  the  micro- 
lepidopteron  resting  upon  a  fence,  or  the  trunk  or  leaf  of  a  tree, 
remove  the  stopper  and  invert  the  vial  over  the  insect ;  it  will  spring 
back  into  the  vial  and  in  a  moment  will  be  quiescent ;  it  may  then 
be  removed  to  the  paper  box  (between  the  two  pieces  of  batting, 
which  will  hold  it  steady  and  prevent  it  from  getting  rubbed).  A* 
drop  or  two  of  chloroform  in  the  box  will  complete  the  work. 
The  box  may  be  carried  safely  in  the  vest  pocket  and  the  insects 
set  upon  return  home. 

Lord  Walsingham  says  nothing  about  collecting  from  fences, 
etc.,  and  recommends  the  late  hours  of  the  day  as  best  for  net-col- 
lecting. But  for  collecting  with  the  vial  as  above  described  I  have 
found  the  later  morning  hours,  say  from  ten  to  one  o'clock,  the 
best  and  the  trunks  and  fences  the  best  localities.  Out  of  at  least 
one  hundred  and  fiHy  species  of  Tineina  which  I  have  found  here, 
fully  three-fourths  have  been  taken  resting  upon  the  leeward  side . 
of  a  board  fence  not  two  hundred  yards  long,  at  Linden  Grove 
Cemetery  at  this  place. — V.  T.  Chambers,  Covington,  Ky. 

On  the  Occurbewce  op  a  Near  Relative  of  -^giothus  flavi- 
ROSTRis,  AT  Waltham,  MASSACHUSETTS.  —  Mr.  Wm.  Brewster,  of 
Cambridge,  Mass.,  some  time  since  transmitted  to  the  Smithsonian 
Institution,  a  specimen  of  a  species  of  ^Egiothus  which  heretofore 
has  not  been  noticed  as  occurring  on  this  continent.  It  was 
obtained  Nov.  1st,  1870,  fVom  a  flock  of  the  common  ^,  linarius, 
of  which  six  specimens  were  also  killed  at  the  same  shot.  The 
specimen  in  question  agrees  most  closely  with  females  of  ^.  fla- 
virostris,  a  European  species ;  but  differs  in  some  very  essential 
respects,  the  most  important  of  which  is  a  tinge  of  sulphur-yellow 
in  some  places  instead  of  tawny  buff,  which  reminds  one,  at  first 
sight,  of  the  Chryaomitris  pinua;  the  tail  is  also  shorter  than  in 
^.flaviroatris  proper.     From  the  two  common  North  American 
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species  (-d^.  Iinariu8y=zfu8cescen8,  rostratus  and  HcdbollU;  and  -d^. 
exUipeSy  :=  -d&.  canescens^  of  which  this  is  the  smaller  southern 
race)  it  differs  in  lacking  the  red  pileum,  and  in  the  total  absence  of 
the  dusicy  gular  spot ;  besides  in  many  other  minor  respects.  The 
adult  male  of  true  ^,  Jlavirostris  has  the  rump  rosy,  but  has  no 
crimson  on  the  crown ;  and  has  the  primaries  and  rectrices  conspic- 
uously edged  with  white.  In  view  of  the  total  differences  from  ^. 
linarixis  and  exilipes  —  in  all  the  numerous  stages  of  plumage — 
and  taking  into  account  its  close  resemblance  to  the  female  of  ^. 
Jlavirostris^  it  seems  reasonable  to  place  this  specimen  near  that 
species ;  while  at  the  same  time,  the  features  in  which  it  does  not 
correspond  with  the  latter  are  sufficiently  important  to  warrant  our 
characterizing  it  as  a  different  race  which,  perhaps,  represents  the 
true  jiamrostris  on  our  Continent ;  we  accordingly  name  it  ^gto- 
thus  {jlavirostris  var.)  Brewsterii;  under  which  name  it  is  noticed 
in  Professor  Baird*s  new  work  on  North  Aiherican  Birds,  now  in 
pross. — Robert  Ridgwat. 

A  Spike-hoen  Muledeeb. —  Prof.  Cope,  at  a  meeting  of  the 
Academy  of  Natural  Sciences,  May  21,  called  attention  to  the 
anterior  curvature  of  the  axis  of  the  horn  in  the  common  deer, 
Cariacus  Virginianus^  and  said  it  was  a  point  of  interest  to 
determine  whether  the  true  axis  or  beam,  was  curved  forwards 
or  not.  On  comparison  with  the  Cariacus  macrotis  of  the  Plains, 
it  was  found  that  the  true  beam  was  partly  erect  and  was  branched 
(as  already  shown  by  Baird),  while  an  anterior  snag  was  directed 
forwards,  marking  exactly  the  curved  line  of  the  axis  of  the  C. 
Virginianus.  The  curvature  of  the  latter  was  then  shown  to  be 
due  to  the  predominant  development  of  this  large  anterior  snag, 
and  the  partial  suppression  of  the  true  beam.  He  then  exhibited 
a  spike,  or  second  year's  horn  of  the  0.  Virginianus^  and  alluded 
to  the  occasional  occurrence  of  permanent  spike-horned  deer  in 
the  Adirondack  region  of  New  York.  He  said  Alexander  B. 
Lamberton,  a  gentleman  who  had  spent  much  time  in  that  region, 
confirmed  the  statements  that  had  been  made  as  to  their  existence, 
but  said  that  they  were  rare.  He  then  exhibited  a  pair  of  simple 
beams,  or  spikes,  of  two  feet  and  a  half  in  length,  which  had  been 
taken  from  a  black-tailed  deer  (C  vnacrotis)^  shot  within  three 
miles  of  the  Kansas  Pacific  Railroad,  in  Kansas.  They  had  evi- 
dently belonged  to  an  adult  animal,  and  were  the  first  examples 
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of  spike-horned  deer  of  that  species  which  had  been  recorded.     It 
was  obtained  by  Dr.  J.  H.  Janeway. 

Economical  Entomology. — The  plant  lice  affecting  the  vines  to 
such  a  feai*ful  extent  in  France,  and  which  in  this  country  have  al- 
ready done  considerable  damage,  is  still  attracting  much  attention. 
The  French  Academy,  as  we  learn  from  the  *'  Revue  Scientifique," 
has  offered  a  prize  of  twenty  thousand  francs  to  encourage  studies 
to  ascertain  a  remedy  which  shall  protect  the  vine  without  destroy- 
ing it.  The  best  remedy  against  the  Phylloxera,  as  it  is  called,  is 
the  use  of  phenic  acid,  a  substance  much  like  carbolic  acid.  The 
French  Grovernment  has  always  been  alert  and  liberal  in  this  mat- 
ter of  practical  entomology,  a  subject  more  important  to  agricul- 
ture than  dreamed  of  in  this  country,  where  it  is  estimated  that 
we  lose  hundreds  of  millions  of  dollars  annually  from  the  at- 
tacks of  injurious  insects,  etc.  Two  states  in  the  Union — Illinois 
and  Missouri  have  salaried  oflflcers,  who,  with  a  good  knowledge  of 
entomology,  do  much  by  spreading  facts  about  noxious  and  bene- 
ficial insects  among  the  people.  But  the  leading  agriculturists 
of  other  states  practically,  with  one  or  two  exceptions,  ignore  the 
matter.  During  the  past  summer  the  losses  of  wheat,  com,  and 
other  crops  in  the  Western  States  have  been  enormous.  The 
farmers  in  one  county  in  Massachusetts  have  lost  at  least  fifteen 
thousand  dollars'  worth  of  onions,  their  most  valuable  crop,  next 
to  hay,  from  the  attacks  of  a  minute  insect,  called  Thrips. 
This  annual  loss,  much  of  which  could  be  now  prevented,  will  ac- 
cumulate in  intensity,  and  be  most  grievous  a  century  hence,  when 
our  country  will  become  more  densely  populated  and  every  grain 
of  food  will  be  needed. 

The  foresight  of  the  French  people,  despite  the  present  gloomy 
views  of  the  "Revue  Scientifique"  and  "France  Scientifique"  over 
the  decadence  of  science  among  them,  is  conspicuous  in  their 
prompt  and  scientific  treatment  of  the  silk  worm  disease.  Pasteur 
and  Quatrefages,  and  others  whose  names  are  illustrious  as  inves- 
tigators, have  been  commissioned  to  study  the  causes  of  this  dis- 
ease ;  and  it  is  now  thought,  following  out  the  suggestion  of  Pas- 
teur —  the  result  of  profound  studies  on  this  subject  —  that  if 
healthy  eggs  be  selected  and  those  infested  with  the  parasitic  fun- 
gus be  destroyed,  silk  culture  will  be  again  restored  in  France  and 
Southern  Europe.    A  single  silk-raiser,  whose  worms  this  year 
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will  produce  thirty- two  thousand  ounces  of  eggs,  hopes  next  year 
to  have  a  hundred  thousand  ounces,  and  the  prospect  of  a  profit 
of  a  million  dollars !  It  should  be  remembered  that  this  remarka- 
ble result  is  due  primarily  to  the  most  minute  researches  upon  mi- 
croscopic plants  by  specialists,  for  the  pure  love  of  science.  Their 
cloister  studies,  put  to  practical  account,  save  the  destruction  of 
one  of  the  largest  agricultural  interests  in  Southern  Europe.  In 
like  manner  had  the  government  or  individual  states  of  America  en- 
couraged the  entomologist  and  botanist  in  their  studies,  and  caused 
them  to  be  turned  to  practical  account,  we  should  not  have  had 
to  give  up  the  cultivation  of  wheat  in  the  northernmost  states, 
and  our  cotton  crop  could  have  been  perhaps  doubled,  to  say 
nothing  of  fruits  and  vegetables.  Increased  attention  is  paid  now 
in  England  to  economical  zoology  and  botany.  A  botanist  has 
recently  been  appointed  to  the  Royal  Agricultural  Society,  and  an 
entomologist  will  soon  be  elected. 

On  the  Occurrence  of  Setophaoa  picta  in  Arizona. —  Lieut. 
Charles  Bendire,  U.  S.  A.,  stationed  near  Tucson,  has  communi- 
cated to  Professor  Baird  the  capture  of  the  above-named  species 
near  that  post.  It  was  shot  April  4th,  1872,  and  was  found  "run- 
ning around  the  larger  limbs  of  cottonwoods  in  search  of  larvse 
and  insects."  Its  manners  are  stated  to  be  "  considerably  like 
the  Certhiadae." — Robert  Ridgwat. 

Zoological  Nomenclature. —  "  In  the  President's  Address  to 
the  Entomological  Society  of  London  recently  given  by  Mr. 
Wallace,  one  of  the  points  most  fully  discussed  is  the  rules  of 
zoological  nomenclature.  These  rules  are  undoubtedly  of  very 
considerable,  though  indirect,  importance  to  science  and  it  is  not 
very  satisfactory  to  find  that  great  divergence  of  opinion  as  to 
what  these  rules  are,  or  should  be,  still  prevails  amongst  recent 
describers  and  cataloguers. 

Some  years  ago  I  was  entrusted  by  the  Entomological  Society 
with  the  task  of  preparing  a  synonymical  catalogue  of  the  Cole- 
optera  of  our  islands,  to  be  published  under  the  auspices  of  the 
Society ;  my  attention,  therefore,  has  necessarily  been  directed  to 
the  questions  under  discussion  in  this  matter,  and  I  will  here 
state  the  conclusions  to  which  I  have  come. 

Ist.  That  a  committee  to  frame  and  publish  laws  on  zoological 
nomenclature  is  not  to  be  desired.     Such  committee  would  have 
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no  power  whatever  to  enforce  the  laws  it  might  make,  and  could 
not  be  expected  to  put  an  end  to  discussion  on  these  points.  The 
knot  must  be  untied,  not  cut. 

2nd.  That  the  binomial  system  of  nomenclature  should  not  be 
arbitrarily  considered  to  have  commenced  at  any  given  date ;  but 
that  recognisable  names  in  all  works  in  which  this  system  is 
methodically  employed  should  be  used  according  to  the  rule  of 
priority. 

3rd.  That  it  is  not  necessary  to  suppress  a  generic  name  in  zo- 
ology because  it  has  been  previously  used  in  botany  (or  vice  versa)  ; 
but  that  it  is  much  to  be  regretted  that  any  generic  name  should 
thus  be  in  double  use,  and  it  should  always  be  made  a  matter  of 
reproach  to  an  author  that  he  has  committed  an  act  of  this  nature. 

4th.  That  names  must  be  Latin  to  the  extent  that  renders  them 
capable  of  being  written  or  used  in  scientific  Latin;  but  that 
classical  emendations  beyond  this  are  entirely*  inadmissible ;  no 
line  except  this  can  be  drawn  between  emendation,  alteration,  and 
total  suppression.  The  laws  of  classical  languages  have  per  se, 
no  more  right  over  scientific  nomenclature  than  has  the  Hindoo 
language.  As  regards  the  much  talked-of  *  Amphionycha  know- 
nothing,'  it  should  be  latinised  in  the  simplest  manner,  as 
Amphionycha  knownothinga ;  and  I  would  farther  suggest  that  its 
barbarian  author  be  well  hissed  whenever  he  ventures  to  show  his 
face  in  a  scientific  assembly. 

5th.  That  as  regards  placing  an  author's  name  after  a  species, 
the  name  so  placed  should  always  be  that  of  the  first  describer  of 
the  species,  not  because  he  has  any  right  in  the  matter,  but  as  an 
additional  means  of  certainty,  and  as  a  security  against  change. 

6th.  That  the  specific  name  is  the  name  of  an  object,  and 
therefore  a  noun,  and  should  be  changed  in  gender,  or  any  other 
manner,  when  removed  from  one  genus  to  another. 

7th.  That  it  is  very  undesirable  to  use  the  same  specific  name 
in  two  closely-allied  genera ;  but  that  where  this  has  been  done 
already  no  alteration  should  be  made  till  the  names  actually  come 
into  collision  on  account  of  the  two  genera  being  united  as  one 
genus.  Surely  to  act  otherwise  is  like  cutting  one's  throat  for 
fear  somebody  else  should  do  it. 

8th.  That  as  regards  placing  an  author's  name  after  a  genus, 
the  name  so  placed  should  be  that  of  the  author  who  established 
the  genus  in  the  sense  in  which  it  is  actually  used.     Cardbus  of 
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Lionsens  included  all  the  insects  now  comprised  in  the  family 
CarabidcB^  at  present  divided  into  several  hundreds  of  genera. 
To  write,  therefore,  Carabus  Linn.,  when  we  mean  something 
entirely  different,  may  be  usual  but  is  not  desirable. 

I  may  add,  that  I  consider  it  useless  to  expect  a  perfectly 
stable  zoological  nomenclature,  until  zoology  itself  is  complete 
and  perfect ;  but  that  in  order  to  reduce  changes  to  a  minimum, 
classical  and  other  secondary  claims  must  not  be  allowed  any 
great  importance." —  D.  Sharp,  in  Nature. 
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A  New  Genus  of  Ungulates. — At  a  meeting  of  the  American 
Philosophical  Society,  April  2nd,  Prof.  Cope  stated  that  the  largest 
mammal  of  the  Eocene  formations  adjoining  -those  of  Wyoming, 
i.  e.,  of  the  Wabsatch  group  of  Hayden,  was  the  Bathmodon 
radians  Cope,  of  about  the  size  of  Rhinocerus.  It  was  an  odd 
toed  ungulate,  with  peculiar  dental  characters.  The  incisors  were 
well  developed  above  and  below,  as  in  the  tapir,  but  the  dental 
series  was  little  interrupted.  The  crowns  of  the  molars  were 
all  wider  than  long,  and  presented  mixed  characters.  On  the  outer 
margin  one  only  of  the  two  usual  crescents  of  Ruminants  was 
present,  but  a  tubercle  represented  the  anterior  one.  The  one 
which  was  present  was  very  obliquely  directed  inwards.  Inner 
crescents  were  represented  by  two  angles,  the  posterior  forming 
the  inner  angular  margin  of  a  flat  table,  the  antenor  a  mere  cingu- 
lum  at  its  anterior  base.  The  arrangement  of  these  pai-ts  was 
stated  to  be  of  interest  in  connection  with  the  relationships 
between  the  types  of  hoofed  animals.  The  single  outer  crescent 
was  a  ruminant  indication,  while  the  inner  table  resembled  the 
interior  part  of  the  crown  of  Titanotherium.  It  differed,  however, 
in  its  early  union  with  the  outer  margin,  its  edge  being  thus  pos- 
sibly homologous  with  the  posterior  transverse  crest  in  Rhinocerus. 
The  premolars  had  two  or  three  lobes  with  crescentic  section 
arranged  transversely.  He  regarded  the  genus  as  allied  to  Chali- 
cotherium.  He  stated  that  the  mammalian  fauna  of  Wyoming  and< 
Utah  more  nearly  resembled  that  of  the  Paris  Basin  than  any  yet 
discovered  in  our  country,  and  that  it  contained  a  still  greater 
number  of  generalized  mammalian  forms.  One  of  the  most  marked 
of  these  was  the  genus  Anchippodus  of  Dr.  Leidy. 
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Bowlders  in  Coal. — In  the  May  number  of  the  Naturalist 
(page  291),  is  an  extract  from  the  "  Report  of  the  Ohio  Geological 
Survey,"  in  which  Prof.  Andrews  describes  the  occurrence  of  a 
quartzite  bowlder  in  the  coal  of  Ohio.  This  bowlder,  he  thinks, 
must  have  been  transported  there  by  ice ;  and  to  account  for  the 
ice  he  supposes  a  much  colder  climate  for  the  coal  period  than 
most  geologists  would  be  willing  to  admit.  It  seems  to  me  that  a 
much  simpler  explanation,  which  dispenses  with  the  supposed  cold 
climate,  is  quite  sufficient  to  account  for  the  facts.  It  is  well 
known  that,  during  freshets,  trees  on  the  banks  of  streams  are  ohen 
undermined,  and  floated  away,  bearing  in  their  roots  large  stones, 
which  may  thus  be  carried  to  great  distances.  In  this  way  the 
small  bowlder  found  in  the  coal  of  Ohio  might  easily  have  been 
transported.  Similar  instances  of  bowlders  in  scams  of  coal  have 
been  observed  in  this  country  and  in  Europe. —  O.  C.  Marsh. 

Food  op  Plesiosaurus. — At  a  meeting  of  the  Academy  of  Nat- 
ural Sciences,  May  28th,  Prof.  Cope  exhibited  some  vertebrje  of  a 
Plesiosauroid  reptile  and  those  of  a  smaller  species,  probably  a 
CUdastes  which  were  found  in  close  proximity  near  Sheridan, 
Kansas,  by  Joseph  Savage  of  Lawrence.  According  to  this  gen- 
tleman the  vertebrate  column  of  the  Clidastes  was  found  imme- 
diately below  that  of  the  Plesiosauroid  and  in  a  reversed  position, 
as  though  it  had  been  swallowed  by  the  latter  or  larger  reptile. 
The  largest  vertebra  of  the  Clidasles  were  about  three-quarters 
the  length  and  one-fourth  the  diameter  of  those  of  the  "Plesiosau- 
roid, and  the  animal  must  have  furnished  a  large  or,  at  least,  a  long 
mouthf\il  for  its  captor.  The  bones  of  the  Clidastes  were  not  in 
good  condition,  but  resembled  those  of  C.  cineriarum  Cope, 
though  smaller.  The  Plesiosauroid  was  a  species  of  over  thirty 
feet  in  length  and  was  the  third  species  found  in  Kansas.  It  was 
new  and  was  named  Plesiosaurus  gulo, 

MICROSCOPY. 

A  New  Erecting  Prism.  —  Mr.  Joseph  Zentmajer  exhibited,  at 
a  meeting  of  the  Franklin  Institute,  a  single  prism  which  erects  the 
image  completely  and  in  such  a  way  that  the  incident  and  emerging 
ra3'8  are  parallel,  which,  as  far  as  we  know,  was  never  accom- 
plished before.  In  connection  with  the  microscope,  as  it  was 
shown,  it  interfered  very  little  with  the  definition,  and,  although 
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the  light  is  twice  refracted  and  reflected,  the  loss  of  light  is  much 
less  thiin  one  would  expect.  With  the  microscope,  the  prism  is 
placed  right  above  the  objective,  and  the  instrument  may  be  used 


in  any  inclined  position.  A  pair  of  such  prisms  might  be  used 
also  for  an  eracting  binocular  microscope,  of  which  the  two  bodies 
have  the  same  inclination  to  the  stage. 

Fig.  1  shows  the  front  and  profile  of  the  prism.     The  projection 
of  the  front  is  a  square,  that  of  the  profile  an  isosceles  triangle. 

The  angles  at  the 
base  of  the  triangle 
are  2 7°  19  for  crown 
glass  of  a  refracting 
index  of  1.53,  in 
order  to  obtain  the 
greatest  aperture 
combined  with  the 
smallest  prism. 

Fig.  2  is  a  view  from  above.    The  rays  A,  B  and  C  of  figs.  1  and 
2  are  the  identical  ones,  their  dotted  parts  are  the  projections  of* 
the  rays  inside  of  the   glass,  and  their   course   may  be  readily 
followed  in  the  profile,  fig.  1,  where  the  upper  ray.  A,  emerges  as 
the  lower  one,  and  the  lower  ray,  C,  as  the  upper  one. 

As  the  ray  A  enters  in  the  perpendicular  line  above  the  lower 
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e<lge,  it  will  not  be  reflected  out  of  its  plane,  while  the  rays  B  and 
C,  entering  the  left  side  of  the  prism,  reach  the  inclined  faces, 
from  which  they  are  reflected  to  the  opposite  lower  one,  and  are 
changed  in  their  course  to  the  right,  from  here  again  reflected,  to 
emerge  at  the  corresponding  opposite  point.  Fig.  3  is  a  perspec- 
tive representation  of  the  prism.  —  Journal  of  the  Franklin  Insti- 
tute* 

Stephenson's  Binocular. — Mr.  Stephenson  has  reported  to  the 
Royal  Microscopical  Society,  some  improvements  in  his  erecting 
binocular  microscope.  The  lower  prisms  by  which  the  light  is 
divided  and  the  image  laterally  inverted,  are  made  smaller  than 
before  and  placed  nearer  to  the  back  combination  of  the  objective. 
They  are  now  made  .68  in.  long,  .412  in.  wide,  and  .2  in.  thick; 
and  are  inclined  to  each  other  at  an  angle  of  4J°,  making  the 
angular  divergence  of  the  bodies  9^°,  and  the  distance  of  the 
point  towards  which  the  eyes  converge  nearly  fifteen  inches.  The 
prisms  of  this  size  are  mounted  in  a  small  tube  which  projects 
beyond  the  nozzle  of  the  instrument,  and  into  the  mountiug  of 
the  objective  nearly  to  the  posterior  combination  of  glasses.  The 
quantity  of  glass  in  the  prisms  is  greatly  reduced,  and  powers  as 
high  as  ^  in.  may  be  easily  used.  The  standard  length  of  body  is 
secured :  and  also  an  easy  convergence  of  the  eyes. 

By  altering  the  angle  of  inclination  of  the  bodies  to  the  perpen- 
dicular from  75**  to  66^°  the  use  of  a  Nicol's  prism  as  an  analyzer, 
which  is  quite  unsatisfactory  in  a  binocular,  is  easily  dispensed 
with.  When  polarized  light  is  used  the  box  containing  the  upper 
prisms  (the  original  upper  prism  being  now  made  in  two  parts  ) 
is  withdrawn  and  an  anal^'zing  plate  of  highly-polished  glass 
substituted,  reflecting  the  light  at  the  polarizing  angle  of  56J°, 
and  securing  more  light  and  improved  definition. 

If  desired,  the  upper  prisms  may  be  likewise  replaced  by  a  plane 
mirror  silvered  by  the  beautiful  process  employed  by  Mr.  Browning 
in  the  manufacture  of  his  reflecting  astronomical  telescopes.  Thus 
we  get  rid  of  all  the  glass  and  of  two  surfaces,  but  obtain  an 
incomplete  reflection  and  a  less  permanent  reflector. 

Opaque  Illumination  under  High  powers. — H.  A.  Johnson, 
M.D.,  President  of  the  State  Microscopical  Society  of  111.,  com- 
municated to  that  society  another  method  of  producing  this 
difllcult  effect.     He  employs  Prof.  H.  L.  Smith's  plan  of  making 


*  We  are  indebted  to  the  Journal  for  the  use  of  the  above  cuts. 
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the  objective  its  own  illuminator ;  but  instead  of  the  silvered 
reflector,  thin  glass  disc,  or  reflecting  prism,  used  by  Prof.  Smith 
and  subsequent  experimenters,  he  employs  the  binocular  prism  of 
Wenham's  binocular.  A  beam  of  light  reflected  down  the  oblique 
body  of  the  Wenham  binocular,  the  prism  being  in  position  as  for 
ordinary  use,  is  of  course  condensed  by  half  the  objective  upon 
the  object  in  its  focus  ;  while  the  other  half  of  the  objective  and 
direct  body  of  the  instrument  is  used  at  the  same  time  as  a  monoc- 
ular for  viewing  the  object.  A  portion  of  the  field"  is  intensely 
illuminated,  and  definition  is  said  to  be  better  than  with  other 
arrangements. 

Collins'  Light  Corrector. — Mr.  Collins,  of  London,  has  intro- 
duced a  modification  of  Rainey's  Light  Modifier,  to  correct  the 
glare  of  too  intense  light  or  the  yellowness  of  gas-light,  lamp-light, 
etc.  A  thin  plate  contains  a  rotating  wheel  with  four  apertures 
one  of  which  is  empty  while  the  others  present  in  turn  a  ground 
glass  and  two  shades  of  blue  glass.  *  This  contrivance,  an  illustra- 
tion of  which  maybe  seen  in  the  advertisements  in *'  Science  Gos- 
sip," is  always  ready  for  use,  being  simply  laid,  under  the  object, 
upon  the  stage  of  any  microscope  ;  though  for  use  with  an  achro- 
matic condenser  it  is  somewhat  better  to  have  the  correcting  plate, 
whether  of  ground  or  blue  glass,  below  the  condenser.  The  new 
form  of  Light  Corrector  may  be  obtained  of  Miller  Bros,  whose 
address  is  given  elsewhere  in  this  number  of  the  Naturalist. 

Measurement  of  Angular  Aperture. —  For  those  students 
whose  stands  have  not  a  graduated  rotating  base.  Prof.  T.  D.  Bis- 
coe  recommends  a  plan  especially  applicable  to  the  larger  form  of 
achromatic  condensers  which  cannot  be  as  conveniently  arranged 
for  the  method  advised  by  Dr.  Caipenter.  He  places  the  combi- 
nation horizontally,  with  a  gas  flame  several  feet  distant  behind  it 
to  furnish  nearly  parallel  light,  holds  a  card  across  the  centre  of 
the  front  lens  so  as  to  bisect  the  cone  of  light,  and  with  a  fine 
pencil  marks  the  edges  of  the  illuminated  portion  of  the  card.  A 
common  protractor  is  used  to  measure  the  angle  of  the  lines  thus 
drawn.  Though  chiefly  useful  to  measure  the  eye-piece  form  of 
achromatic  condensers  (Webster's  condenser,  etc.)  as  actually  used 
T^ith  diaphragm,  etc.,  in  position,  the  method  may  be  sometimes 
convenient  for  objectives  of  low  power.  Prof.  Biscoe  believes  it 
can  be  applied  to  objectives  as  high  as  ^.  in.  of  110°  and  be  reli- 
able within  one  or  two  degrees. 
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Organisms  in  Chicago  Hydrant  Water. — The  "Lens"  publishes 
an  interesting  note  on  the  subject  by  H.  H.  Babcock  of  Chicago. 
While  the  Chicago  river  flowed,  into  Lake  Michigan,  pouring  into 
it  a  slow  current  of  almost  stagnant  water  saturated  with  organic 
matter,  the  hydrant  water  used  in  the  city,  taken  from  the  lake  at 
a  point  two  miles  ftrom  the  shore  and  where  the  water  is  forty  feet 
deep,  contained  an  abundance,  though  a  greatly  varying  quantity, 
of  organisms,  such  as  diatoms,  etc.  When  the  current  in  the  river 
was  reversed,  so  as  to  flow  from  the  lake,  the  vegetable  and  animal 
forms  mostly  disappeared  from  the  hydrant  water ;  and  the  im- 
proved sanitary  condition  of  the  city,  generally  attributed  to  the 
absence  of  the  former  noxious  effluvia  ftrom  the  river,  may  be  due 
in  part  at  least  to  the  increased  purity  of  the  drinking  water  ft*om 
the  lake.  The  writer  at  first  suspected  that  the  water  of  the  river 
had  previously  directly  contributed  the  organisms  found  in  the 
water  from  the  "  crib,"  but  afterward  was  led  to  conclude  that  the 
change  in  the  direction  of  the  river  only  acted  by  changing  the 
direction  of  the  currents  from  other  sources  in  the  lake,  thereby 
leaving  the  crib  in  purer  water  than  before.  Much  more  investiga- 
tion of  this  kind  ought  to  be  immediately  accomplished  in  view  of 
the  growing  tendency,  if  not  the  imminent  necessity,  of  supplying 
to  our  cities  water  from  lakes  and  large  rivers. 

Record  of  New  Fungi. — E.  C.  Howe  of  New  Baltimore,  N. 
Y.,  has  recently  discovered  and  described  several  new  species  of 
Fungi  as  follows :  —  Uncinula  luculenta^  (7.  Americana^  Micros- 
phoera  sparsaj  M.  Jinitima^  PestoXozzia  ZabriaJdei,  P,  insidens,  and 
Phragmidium  fallax. 

PoDURA  Scales.  —  American  microscopists  experience  great 
difficulty  in  obtaining  a  satisfactory  supply  of  these  objects.  The 
English  Journals  are  agitating  the  same  subject,  and  there  seems 
to  be  some  mystery  as  to  the  source  of  the  familiar  "test"  scales. 
Mr.  Mclntyre  suggests,  not  confidently,  that  they  may  be  devel- 
oped upon  the  common  Lepidocyrtus  cuinncoUia  late  in  life.  Mr. 
Joseph  Beck  states  that  no  amount  of  age  will  develop  them  upon 
the  common  form  of  this  insect,  though  they  belong  to  an  insect 
entomologically  identical  with  it  but  having  a  difl(erent  habitat : 
while  E.  G.,  of  Matlock,  recollecting  that  the  late  R.  Beck  told 
him  that  he  found  the  Podura  in  the  rock  work  in  his  mother's  gar- 
den, hunted  for  them  in  a  cellar  and  found  a  lead-colored  species 
which  yielded  scales  equal  to  Mr.  Beck's.     He  admits,  however, 
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that  only  one  slide  in  twenty,  perhaps  one  scale  in  five  thousand, 
was  of  any  use.  In  his  slide  prepared  by  Mr.  R.  Beck  there  are 
only  two  well  marked  scales,  which.appear  to  be  the  exception  and 
not  the  rule.  Dr.  Josiah  Curtis,  of  Knoxville,  Tenn.,  has  been 
successful  In  collecting  species  of  Lepisma,  "Podura,"  etc. 

The  Study  op  "Difficult"  Diatoms. — Mr.  J.  Edwards  Smith 
of  Ashtabula,  Ohio,  writes  the  following  note  which  is  suggestive 
of  the  experience  of  many  microscopists  who  study  the  finer  dia- 
toms without  making  a  specialty  of  them. 

"I  find  that  Pritchard  describes  Navicula  ciispidcUa  &s  having 
close  transverse  striae.  I  have  slides  of  this  diatom,  mounted  dry 
and  in  balsam,  and  with  my  ToUes*  i  dry,  or  ^  wet,  have  no  difl3- 
culty  in  showing  longitudinal  striae,  far  finer  than  the  transverse ; 
indeed  when  mounted  dry  both  sets  can  be  plainly  seen  at  once. 
Is  there  anything  remarkable  about  this? 

I  notice  that  MoUer  places  Naviada  crassenervis  as  the  18th  on 
his  'Probe  Platte'.  I  fail  to  discover  striae  on  this  diatom  either 
in  balsam  or  mounted  dry.  Pritchard  says  they  are  sometimes 
wanting.  The  objectives  above  named  show  the  fine  lines  in  No. 
17  {Cymatopleur  aelUptica)  very  nicely,  but  fail  on  Nos.  18,  19 
and  20.  Our  friends  here  are  interested  to  know  what  others  are 
doing  with  this  '  Probe  Platte.'  Has  Amphipleura  pellucida  been 
resolved  in  balsam  ?    When,  by  whom,  and  with  what  lenses  ?" 

Ans. — Nothing  can  be  more  certain  than  the  uncertainty  of  what 
has  been  known,  in  regard  to  the  markings  and  structure  of  dia- 
toms. It  would  be  rash  at  present  to  pronounce  any  shell  free 
from  markings,  and  would  probably  be  repeating  a  mistake  too 
often  made  already.  Diflferent  shells  of  the  same  species  vary 
greatly  in  "difl3culty,"  but  no  explanation  or  excuse  is  necessary 
for  a  dry  ^  failing  to  go  entirely  through  the  series  on  the  test- 
plate.  It  is  by  no  means  easy,  though  sometimes  possible,  to 
resolve  A,  pellucida  in  balsam  with  dry  lenses  and  ordinary  illumi- 
nation. With  immersion  lenses,  however,  and  monochromatic 
illumination,  there  is  no  difficulty  in  accomplishing  this  with  objec- 
tives of  Tolles,  Wales,  Powell  and  Lealand,  Beck,  Hartnack,  and 
Nach'et,  and  doubtless  several  other  makers.  About  two  years 
ago  Count  F.  Castracane  resolved  and  photographed  A,  pellucida 
in  balsam,  with  French  lenses  and  monochromatic  sunlight.  For 
a  method  by  which  this  can  be  easily  accomplished  see  Dr.  Wood- 
ward's paper  in  the  Naturalist  for  April  last. 
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Again  has  science  been  called  upon  to  give  up  one  of  her 
brightest  lights  and  most  enthusiastic  devotees,  and  many  of  our 
readers  have  in  the  death  of  Dr.  William  Stimpson  to  mourn  for 
a  dear  friend.  Dr.  Stimpson  was  born  in  Cambridge,  Mass.,  and 
early  became  devoted  to  Natural  History  pursuits.  He  also  had 
the  good  fortune  of  being  under  the  guidance  of  Agassiz  and  soon 
became  an  original  investigator  and  distinguished  as  a  mala- 
cologist.  His  first  publication  was  on  the  marine  shells  of  New 
England,  in  1851.  From  this  time  he  pursued  the  study  of 
Marine  Zoology  with  the  greatest  vigor,  and  dredged  and  collected 
along  our  Atlantic  Coast  from  Florida  to  Grand  Menan,  until  he 
became  the  authority  in  the  lower  forms  of  animal  life,  especially 
in  the  classes  of  Crustacea,  and  MoUusca,  and  until  Mr.  Verrill 
commenced  his  work  on  our  Radiates,  Dr.  Stimpson  was  the 
acknowledged  authority  in  that  group  also.  In  the  classes  of 
Mollusca  and  Crustacea  of  our  Atlantic  coast,  Dr.  Stimpson  was 
to  the  time  of  his  death  the  acknowledged  head  of  the  able  band 
of  workers  in  these  departments,  while  his  connection  with  the 
Government  Exploring  Expedition  to  the  North  Pacific,  as  natu- 
ralist, gave  him  a  wide  field  of  work  in  his  most  favorite  study  of 
the  Crustacea,  in  which  he  shared  equally  with  Dana  the  honors  of 
the  scientific  world.  As  a  dredger  Dr.  Stimpson  early  became 
noted,  and  taking  his  first  lessons  in  our  own  harbor  of  Salem, 
under  the  guidance  of  Dr.  Wheatland,  he  soon  became  the  pioneer 
in  this  science  along  our  whole  coast,  and  his  very  last  work  was 
the  superintendence  of  the  deep  sea  dredging  off  the  coast  of 
Florida  under  the  direction  of  the  Coast  Survey.  Dr.  Stimpson's 
connection  with  the  Chicago  Academy  of  Science,  as  the  successor 
of  the  lamented  Kennicott,is  known  to  all,  and  to  the  disastrous  fire, 
which  in  one  short  hour  destroyed  all  his  material,  manuscripts, 
drawings,  specimens  and  library,  must  we  attribute  the  close  of  his 
life  at  the  age  of  forty-two  years.  For  though  suffering  from  lung 
disease,  there  is  little  doubt  but  that  for  the  fearf\il  calamity  which 
so  suddenly  destroyed  all  his  work  and  hopes,  he  would  have  lived 
to  have  seen  published  the  valuable  works,  which,  owing  to  a  fatal 
delay  on  the  part  of  government,   are  now  irrevocably  gone; 
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though  the  many  descriptions  and  preliminary  papers  which  be 
published,  and  his  early  works,  will  forever  connect  his  name  with 
the  marine  zoology  of  the  world. 

The  Committee  to  arrange  for  the  next  meeting  of  the  Associa- 
tion FOR  THE  Advancement  of  Science  have  informed  us,  just  as 
we  go  to  press,  that  the  meeting  will  not  be  held  in  JSan  Francisco 
as  previously  announced,  but  in  DubUQUO,  beginning  OH 

Wednesday  morning,  August  21st,  at  10  o'clock. 

We  shall  give  all  the  details  possible  in  our  August  number,  and 
the  circulars  to  members  will  undoubtedly  now  be  issued  at  once 
by  the  Local  Committee. 

It  will  be  noticed  that  the  Herbarium  of  the  late  Rev.  M.  A. 
CuRTiss  of  Hillsboro,  N.  C,  the  veteran  and  highly  esteemed 
Mycologist,  is  offered  for  sale  in  our  advertising  pages.  But  a 
few  months  ago  we  were  in  correspondence  with  Dr.  Curtiss,  relative 
to  the  publication  of  his  manuscripts  and  drawings  on  the  edible 
fungi  of  the  United  States,  and  though  aware  of  his  feeble  health 
we  had  no  reason  to  suppose  his  life  labors  were  so  nearly'  over ; 
the  first  intimation  we  received  being  the  request  to  publish  the 
advertisement  given  in  this  number.  Dr.  Curtiss  has  so  long  been 
identified  with  the  study  of  the  important  and  interesting  group 
of  Fungi,  and  has  so  extensively  exchanged  and  collected  speci- 
mens, that  his  collection  must  be  of  the  highest  value  as  an 
authentic  one  in  this  most  difl9cult  department,  and  we  trust  that 
it  will  at  once  be  secured  for  some  prominent  herbarium  where  his 
life-long  labors  will  be  appreciated  and  made  useful. 

"  It  is  with  very  great  regret  that  we  have  to  record  the  death  of 
Mr.  George  Robert  Gray,  which  took  place  on  the  6th  of  May, 
after  a  short  illness.  He  was  bom  in  the  year  1808,  at  Little 
Chelsea,  and  was  appointed  an  Assistant  in  the  Zoological  Depart- 
ment of  the  British  Museum  in  1831.  At  the  time  of  his  death, 
he  occupied  the  post  of  Assistant  Keeper  of  that  department. 
He  established  his  reputation  as  an  ornithologist  by  his  **Genera  of 
Birds,"  a  great  work,  in  the  production  of  which  he  was  engaged 
for  twelve  years,  from  1837  to  1849.  From  that  time  he  was  facile 
princeps  in  this  branch  of  science,  to  which  he  devoted  himself 
almost  exclusively.  Only  a  short  time  before  his  death  he  com- 
pleted his  invaluable  '^Handlist  of  Birds,"  published  in  three  volumes 
by  the  Trustees  of  the  British  Museum." — Academy. 
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The  Boston  Society  of  Natural  History  have  very  wisely  decided 
to  offer  the  Annual  Walker  Pnze  for  1873  for  a  memoir  *'0n  the 
development  and  transformation^  of  the  Common  House  Fly,"  thus 
not  only  carrying  out  the  liberal  bequest  of  Dr.  Walker,  in  offer- 
ing pecuniary  assistance  to  worthy  investigators,  but  at  the  same 
time  calling  attention  to  how  little  is  known  of  the  early  life-his- 
tory of  one  of  the  most  abundant  of  insect  pests.  Trusting  that 
the  prize  may  induce  several  of  our  entomologists  to  turn  their 
attention,  for  this  year  at  least,  to  the  much  neglected  group  of 
Diptera  we  refer  to  the  advertisement  for  particulars. 

ANSWEBS   TO    COBBESPONDENTS. 

E.  M.— The  Diatom  of  yoar  figure  and  description  may  possibly  be  Triceratium 
spinosum  B.,  which  h:i8  been  obtained  fVom  Florida,  and  which  v&riei  so  greatly  that 
ii  has  been  described  under  several  different  names.  We  should  like  to  have  speci- 
mens for  Airther  examination.  —  R.  H.  W. 

T.  W.— The  •*  Society  Screw,"  to  which  are  fitted  all  American  and  a  large  proportion 
of  European  objectives,  is  practically  indispensable  to  a  satisfactory  microscope  at  the 
pre.<^eut  day;  vet  it  should  not  be  considered  by  any  means  Indispensable  in  buymg  a 
microscope.  It  can  be  added,  by  means  of  an  adapter  costing  about  one  dollar,  to  any 
microscope  large  enough  to  work  the  modern  objectives.  —  U.  H.  W. 

H.  H.  v.— Wants  to  know  what  causes  the  bursting  and  curling  of  the  pod  of  Touch- 
me-not  C  ftnpatiens)  ?  Strongly  unequal  tension :  the  outer  and  Juicy  |)art  of  the  wall 
wants  to  expand,  the  inner  to  contract :  a  slight  displacement,  destroying  the  equilib- 
rium of  the  pressure  of  the  valves  on  each  other,  gives  rise  to  tlie  result.  He  also  wants 
to  know  "  what  force  governs  the  sensitive  plant"?  The  movement  is  a  vital  one — as 
much  so  as  the  movement  of  our  hand  in  writing.  But  the  force  that  moves  tlie  leaf- 
stalks is,  again,  one  of  tension,  —unequal  tension  upon  different  sides.  Uow  the  une- 
qual tension  is  brought  about,  if  to  be  explained  at  all,  cannot  be  explained  in  a  word 
or  two. 

E.  H.,  Jr.  Amherst,  Mass.— The  capture  of  two  specimens  of  the  Cape  May  Warbler 
(pendratca  tigrina)  in  May  of  this  year  at  Amherst,  Mass.,  by  Messrs.  S.  Dickinson  and 
W.  A.  Steams,  Jr.,  is  an  interesting  fact.  It  is  properly  regarded  as  a  rare  bird  in  this 
State,  occurring  sparingly  and  at  irregular  intervals.  (See  Amer.  Nat.,  Vol.  HI.  p. 
578.)— J.  A.  A. 

I..  H.  N.-^ Finds  Dr.  Woodward's  method  of  resolving  Amphipleura  pellucida  to 
work  splendidly.)  Should  you  succeed  in  resolving  the  above  diatom,  in  balsam,  with 
any  lenses  of  less  than  1-8  in.  equivalent  focus,  rated  on  the  principle  of  1  in.  by  10, 
we  should  be  glad  to  know  the  particulars,  including  Uie  amplifying  power  and  angu- 
lar aperture  of  the  objective  both  at  open  point  and  at  tlie  working  point  as  used  for  the 
resolution.  We  should  also  be  glad  to  know  the  arapUA'ing  power  and  working  an^le 
of  your  Powell  and  Lealand  1-10  as  adjusted  for  the  work  so  well  done  by  it.— R.  H.  W. 

L.  F.  A..  Wilton,  Maine.  — Some  grasshoppers  hil>ernate  in  the  perfect,  some  in  the 
larva  or  pupa,  and  otiiers  in  the  qkk  state.  Tlie  borer  which  you  find  far  up  in  the  trunk 
of  yonr  apple  trees,  is  doubtless  Chrysobothris  fetnorata  Fabr.,  popularly  Known  as  the 
Flat-headed  Borer.— C.  V.  R. 

C.  N.  S.,  Fayetteville,  Pa.  — The  small  borers  which  infested  your  young  peach  shoots 
while  they  were  in  blossom.  Judging  from  your  description,  and  fVom  a  dned  and  flat- 
tened specimen  received  through  Mr.  S.  S.  Rathvon  ot  Lancaster*  were  the  larvae  of  a 
small  slate-colored  moth  —  Anartia  lineateUa  Zeller.  We  have  bred  it  f^om  peach-stem- 
boring  larvae,  and  It  has  similar  habits  in  Europe,  being  common  to  l>otb  countries. 
The  larva  of  Oortyna  nitela  Guen.,  a  much  larger  moth,  also  bores  into  peach  stems.— 
C.  V.  U. 

J.  L.  L.  Jr.,  Boston.  Mass.— Tour  figure  represents  the  Book-Scorpion  or  False-Scor- 

{>ion  (.Chelifer  cancroidea  Linn.).  It  runs  sidewise  and  backwJards  as  weU  as  forwards; 
ieeds  on  mites  and  book-lice  ( /^soci)  and  is  consequently  not  injurious.  — C.  V.  R. 
C.  W.,  Wkthbrsfibld,  Conn.— The  two  worms  which  you  send  are  both  larvsB  of  the 
Imported  Currant- worm  (Nematu*  ventricotuB  Klug).  The  spotted  specimen  not 
having  yet  undergone  its  last  molt*  while  the  immaculate  specimen  has.  One  of  the 
peculiarities  of  this  larvae  being  that  it  loses,  after  the  last  molt,  the  black  spots  which 
characterize  It  in  the  earlier  stages.  If  Mr.  Packard  in  his  first  Repoil  has  not  given 
the  systematic/  name.  It  is  probably  an  oversight.  The  cf  was  named  affinis  and  the  $ 
trimacuUittu  by  St.  Fargeau,  who,  of  course,  knew  nothing  of  the  insect's  habits;  and 
Dr.  Fitch,  by  a  singular  oversight,  subsequently  adopted  St.  Fargeau's  9  name. — 
C.  V.  R. 
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Second  Annual  Report  on  the  Noxiou*  Insect*  of  the  State  of  lilinoU.  By  WIIUuii  LeBaron. 
8vo  paiiipli.    1872.    bpriiifrfleld. 

Annual  Report  of  the  Trustees  qf  the  Museum  of  Comparative  Zoology  at  Harvard  College,  in 
Cambridge,  together  with  the  Report  of  the  Direct  or  for  1871.   8vo  pHnipli.  Bosiioii,  I8?i. 

Fourth  Annual  Report  on  the  Noxious^  beneficial  ami  other  Insects  of  the  State  of  Missouri.  By 
Charles  V.  Riley     IlliistrHted.    8vu  pampli.    1873.    JeffiTSon  City. 

Bulletin  of  the  Museum  of  Comparattve  Zoology.  Vol.  111.  No.  4.  Preliminary  notice  of  a  (cm 
speck's  of  Bellini.    By  Alexander  AKasslz.    8vo  panipli.  18ri. 

Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian  Institution  for  1870.  8to.  pp.  494. 
WnsliluKlon.  1871.    [April,  WT'i."] 

Spectrum  Analysin  Explained  and  Spectrum  Analysis  Discoveries,  Forming  No«.  8  and  4  of 
Halt-lionr  recreations  In  Popular  Science.  Edited  by  Dana  Estes.  12nio.  Boston,  Lee  and 
Shepard.    1872. 

Societe  Malacologiqne  de  Belgique.    (Bulletins  des  Seances.l    8to.  pp.  25'>40.    1872. 

Second  Annual  Report  on  the  Jf^iurious  and  Ben^cial  Inucts  of  Massachusetts  made  to  the  State 
Board  of  Agriculture.    By  A.  S.  Packard,  Jr.    8vo.  pnmph.    187^.    Boston. 

Affinities  of  Paleozoic  Tabulate  Corals  irith  existing  Species.  By  A.  E.  Verrill.  (From  tiie  Am. 
Jour,  of  Sci.  and  Arts.    Vol.3.    March.  1872.) 

Spiritualism  answered  by  Science.  B$  Edward  W.  Cox.  New  York.  Henry  L.Hinton.  1872. 
Recent  Additions  to  the  Molluscan  Fduna  of  New  En>jland.  By  A.  E.  Verrill.  (From  the  Aiu. 
Jour,  or  Sci.  and  Art.    Vol.  111.    March  and  April,  Ih72.)    8vo  paniph.    New  Haven. 

Progressive  Bee  Culture,  illustrated  and  {Systematized.  By  Dr.  L.  Adair.  8vo  paniph.  1872. 
Cincinnati. 

Catalogue  of  the  Birds  qf  Kansas.  Contributed  to  tlie  Kansas  Academy  ofSclenee.  By  Frank 
H.8110W.    8vo  paraph.    Topeka,  Kansas.    1873. 

Tidsskrift  for  Populxre  Fremstillinger  of  Naturvidenhkaben,  8vo  paniph.  FJerde  Rake: 
FJenle  Binds.    Forste  Hefle.    FJerde  Binds  andet  Helle.    18?2.    KJolH-nhavn. 

Ubservatorio  Astronomico  Arjentino.  Discursos  sobre  su  InauKuracloii  reviflcada  el  24  de 
Octiibre  de  1871.    8vo  paniph.    1872.    Buenos  Aires. 

Hone  Societatis  EtUotnologicae  Rossicas.  8vo.  Tome  vii.  No.  4.  Tome  Till.  No.  3.  1871. 
Petropoll. 

La  production  Animate  et  Vegetate,    Sro.    1867.    Paris. 

Bulletin  Mensuel  de  la  Societe  d' Acclimation.   8vo.    Tome  Till.    No8.1-13.    1871.    Paris. 

Bulletin  de  la  Societe  Imperiale  des  Ifaturatietes  de  Moseou.  8vo.  Tome  xlir.  Nos.  1  et2.  1871. 
Moscou. 

Jahrbuch  der  kaiserlichen-koniglichen  Oeologischen  Reichsanstalt.  8to.  Band  xxl.  Nos.8  and  4. 
1871.    Wlen. 

Bulletin*  de  Plnstitut  National  Oenevois.    8vo.   Vol.  xtI.    No.  85.    1870.    Geneve. 

Bulletin  dela  Societe  des  Sciences  Natnrelles  de  Neuchatel.   8vo.    Tome  xvl.    1871.    Ncnchatel. 

Pisciculture  dans  VAmerique  du  Nord,  (Extralt  du  Bulletin  de  lu  Societe  d'Acclimation.)  8to 
paniph.    1871. 

Archiv  fur  Anthropologic.   4to.    Funfter  Band.    1871.    Braauschweig. 

Annates  Academici.    l»68-i867.    4to.    1871.    Leiden. 

Proceedings  of  the  Royal  Society,  8vo.  Vol.  xvlii.  N08.  119-122.  1870.  Vol.  xix.  Nos.  128- 
129.    Its71.    London. 

Third  and  Fourth  Annual  Reports  of  the  Flax  Extension  Association,  Sro  pamphs.  1870, 
1871.    Belfast. 

Inalruclionsfor  the  Culture  and  Preparation  of  Flax  in  Ireland,  By  Michael  Andrews,  Jr. 
Svo  paniph.    1870.    Belfast. 

The  Physician's  Annual  for  \S^.    12mo  pampb.    Philadelphia. 

Lecture  on  Water,  delivered  before  the  American  Institute  of  the  City  qf  Nete  Fork.  By  C.  F. 
Chandler.    8vo  pamph.    1871.    Albany. 

Instinct  in  Animals  and  Men,  By  P.  A.  Chadboume.  12mo.  Cloth.  New  York.  G.  P.  Put- 
nam A  Son.    1872. 

First  Annual  Report  of  the  Board  of  Commissioners  of  the  Department  of  Public  Parks,  for 
the  year  ending  May  1, 1871.    8vo.    Illustrated  (City  Document).    New  York. 

Annual  Address  before  the  American  Geographical  Society  in  Nete  Fork.  8to  pampfa.  By 
Daniel  C  Ullnian.    1872.    New  York. 

Fourth  Biennial  Report  of  the  Board  of  Trustees  of  the  Iowa  State  Agricultural  College  and 
Farm,  to  the  Governor  of  Iowa.    8vo  paniph.    1873.    Des  Moines. 

Illustrated  Catalogue  of  the  Museum  of  Comparative  Zoology,  at  Harvard  College.  No.  It. 
Deep  Sea  Corals  by  L  F.  de  Pour  tales.  93  piiires.  8  plates.  So.  v.  The  Immature  State  of 
the  Odouata.  Part  i.  Sub-family  Gomphlna  by  Louts  Cabot:  17  pages.  3  plates.  No.  vi.  Sup- 
plement to  the  Ophiuridw  and  Astrophyiida*  by  Tlieodore  Lyman.  17  pages.  3  plates.  I^rge 
»vo.    1871.    Cambridge. 

How  Plants  Behave :  How  they  Move,  Climb,  Employ  Insects  to  Work  for  them^  etc.  By  Asa 
Grav.  F«>rnilng  I'art  3  of  Botany  for  Young  i»eople.  12nio,  board,  pp.  46.  lllu!»trafed.  New 
York  and  Chicago:  Ivison,  Blakenian,  Taylor  A  Co.    1872.    (7<l^  cts.    Naiuraltsts'  Agency.) 

EntomologicalVontributions,  No.'i.    By  J.  A.  LintiT.    8to  pamph.  pp.  «6.    Albany.    1872. 

On  the  Structure  of  the  Skull  and  Limbs  in  Mosasauroid  Reptiles,  with  Descriptions  of  New 
Geneva  and  Species.    By  O.  V..  Marsh.    8vo  pHmpb.  pp.  21.    4  plates.    June,  1872. 

Early  Stages  of  the  American  Lobster.  By  Sidnev  i.  Smith  8vo.  pp.6.  1  plate.  Jnne,  l.'CJ. 
Le  Naturahste  Canadien,     Vol.  It.      No.  6.       La  Revue  Sctentiftque.    Series  2.    Nt«.46— 49. 

1872.    Quebec.  1872.    Paris. 

The  tintomologisCs  Monthly  Magazine,     No.       BuJlrtin  of  the  Torrey  Botanical  Club.    Vol. 

»7,  Jan.,  1872.    I-K>ndon.  ill.    No.  6.    May,  1872.  New  York. 

The  American  Journal  of  Science  and  Arts,       American  Journal  ot  Conchology,       VoI.tII. 

Third  Scries.    June,  1872.    New  Haven.  Part  4.    1871-72.    Philadelphia. 

Nature.  Nos.  tor  May  and  June,  1872.  London.        The  Scottish  Naturalist.    Vol.  1.  NO0. 1-^,  Jao. 
The  Academy,    Nos.  for  May  and  June,  1872.  to  June,  1872.    Perth. 

London. 
T/ie  Field.    Nos.  for  June,  1872.    London. 
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A  NEW  ENTOZOON  FROM  THE  EEL. 

BY   REV.  SAMUEL  LOCKWOOD,  PH.D. 


In  the  spring  of  1869,  while  at  work  on  the  study  of  a  question 
connected  with  the  common  eel,  Anguilla  acutirostris^*  my  atten- 
tion was  drawn  to  a  small  white  speck  embedded  in  a  morsel  of 
fat  on  the  intestine  of  that  animal.  As  said  above,  its  color  was 
white,  while  the  fat  of  the  fish  is  quite  dark.  It  was  this  contrast 
that  made  it  so  easily  observable,  although  it  was  of  veiy  minute 
size ;  for  in  its  greatest  length  it  was  not  much  more  than  the  one- 
twentieth  of  an  inch ;  and  its  breadth  at  the  forward  end,  which 

•  This  name,  Anguilla  acutirostris,  is  one  of  the  twenty  and  odd  synonymes  given 
to  the  common  eel  of  Europe,  flret  pjBtematically  referred  to  the  genus  under  the  name 
of  A.  vulgaris.  Dr.  GUntber  refers  a  specimen  received  fVom  New  Jersey  and  in  the 
Liverpool  Museum,  to  the  same  species  as  the  European,  but  considers  our  common 
eel,  wlilch  also  has  been  described  under  many  names,  though  best  known  under  that  of 
A.  BotUmiensis^  as  distinct  IVom  A.  vulgaris  of  Europe,  although  identical  with  spec- 
imens fi-om  China  and  Japan. 

From  extensive  comparisons  of  specimens  collected  by  the  hundreds  iYx>m  the  salt 
and  f^esh  waters  of  Massachusetts,  and  fk^m  Lakes  Champlain  and  Erie,  with  several 
from  England  and  China,  I  have  little  hesitation  in  referring  our  A.  Jiottoniensis  with 
all  its  marine  and  fluviatile  uncles  and  aunts,  grandfathers  and  grandmothers,  back 
to  its  super  great  grandparents,  to  one  and  the  same  species  with  the  common  eel  of 
£arope,  uniting  them  all  nnder  the  name  of  Anguilla  vulgaris^  or  the  Murcena  Anguilla 
of  Linnaeus  and  the  old  writers.  Either  this  must  be  done  or  almost  every  hundradth 
specimen  coUected  must  be  regarded  as  the  type  of  a  distinct  species,  for  a  perfect 
series  ftom  long  heads  to  short  heads  and  long  tails  to  short  tails,  thick  lips  to  thin  lips 
iilvery  color  to  black,  etc.,  etc.,  can  be  made  oiit  of  any  large  lot,  and  no  set  of  character, 
can  be  selected  as  of  speciflo  value  without  finding  them  worthless  for  the  purpose  in 
almost  the  very  next  specimen  taken  in  band.— F.  W.  Putnam. 

Entered  according  to  the  Act  of  Congress,  in  the  year  1872,  by  the  P£AB0DT  Academy  OF 
Science,  in  the  Ofilce  of  the  Librarian  of  Congress,  at  Washington. 
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1   NEW   ENTOZOON   FROM   THE   EEL. 


Fig. 117. 


AiiUTlor  portion  of  Echinorhyn- 
cu«  gi'jaiy  bhowiiig  the  proJ<*cie(l 
proboHcis,  with  rings  of  nooklets. 
CFrom  Owen.) 


was  the  thickest  part,  was  about  one-eighth  of  the  entire  length. 
That  it  was  an  individual  organism  I  had  not  the  least  suspicion. 
It  was  solely  its  white  color,  in  such  direct  contrast  with  the  dark 
adipose  tissue,  in  which  it  was  contained,  that  excited  mj  cari- 
osity. On  this  account  it  occurred  to 
me  that  the  microscope  might  reveal 
some  difference  in  structure.  Havii% 
put  it  under  a  lens  of  very  moderate 
power,  I  was  surprised  to  see  a  vermic- 
ular object,  with  the  thick  end  trun- 
cated. Now  a  deep  regret  seized  me ; 
for  I  supposed  that  in  the  dissection 
of  the  eel,  the  most  important  part  of 
this  interesting  specimen  had  been  un- 
wittingly cut  off.  The  appearance  thus 
presented  in  the  microscope  is  shown 
in  Fig.  120,  where  it  looks  like  a  worm 
with  its  anterior  end  excised.  Thus  regarding  the  object  as  ru- 
ined by  an  untoward  accident,  I  was  about  to  cast  it  aside,  when 
lo  !  to  my  glad  astonishment,  the  creature  began  a  singular  move- 
ment at  the  supposed  decapitated  end. 
Astonishment  is  not  the  word — it  was  in 
amazement  that  I  gazed  upon  that  strange 
movement.  Such  a  sight  could  never  be  I 
forgotten.  Who  does  not  remember  the 
childlike  delight  at  seeing  for  the  first  I 
time  a  juggler  draw  the  almost  intermin- 
able cornucopia  out  of  his  mouth,  until  the 
mountebank's  head  looked  like  that  of  the 
fabled  Unicorn?  But  that  was  only  a 
smooth  paper  cone,  after  all ;  and  the  trick 
of   it  every  schoolboy  well    understands. 

Not  so  with  this  feat  of  my  puny  capitve,  j^n^tudmai  section  of  e. 
at  whom  I  had  the  lone  privilege  of  gazing  ^ilt;J^;?;:'^^r^'^^tr^ 
through   this   wonder-peering    instrument.  pTOtrMuVe^mTJci^'Jr.t^re- 

T-i        .1  u'«»        u  ui'        1  tracUle  muscles,  (FromOwca.) 

Like  the   sheriff,  who  was  obliged  on  ac- 
count of  his  pleasant  bearing,  to  respect  the  unwelcome  tenant 
whom  he  had  just  ejected ;  so  I  must  confess  that  this  unpleasant 
occupant  whom  I  had  ousted  from  its  strange  dwelling-place,  had 
compelled  my  admiration,  by  a  singular  gracefulness  of  form  and 
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movement,  albeit  certain  outr6  and  weird-like  accomplishments. 
With  a  slow,  steady  and  uniform  movement,  a  beautiful  and  tiny 
structure  rises  up,  until  the  truncated  end  is  capped  or  surmounted 
by  a  pretty  little  pagoda,  with  many  circlets  of  hooks,  the  distance 
from  ring  to  ring,  being  uniform.     It  was  as  Fig.  no. 

if  a  miniature  tower  had  risen  out  of  a  little 
irater,  and  covered  it  with  its  base.  The 
whole  structure  is  pellucid,  1  ke  old  milky- 
white  china.  So  that  now  the  end  that  seemed 
to  be  cut  across  is  completed  by  having  a  cone 
projected  on  it  as  a  base,  the  apex  terminating 


almost  in  a  point.     At  this  extremity  is  a  lit-    f^J^jJ^i*-  "'''  »*••";'»»«'' 


cul-de-Bac,  suppost^l  to 
be  nutrient  processes. 
bb,  cylindrical  canals 
which  adhere  closely  hy 
the  other  side  to  the 
muscular  flhre.  cr,  tri- 
angular spuces.  filled 
with  parenchymatous 
matter.  /,  dorsal  ovary 
sack,  or  testis.  {/,  Ven- 
tral ovary  sac,  or  testis. 
(From  Owen.) 


Transverse  section  of 
E.  i/ioas.  aa,  Lenmlscl, 
attached  to  the  sides  of 

tie  pore,  which  probably  serves  whatever  of  petidV^tsan^ endinK lu^i 
oral  function  is  needed,  hence  it  may  be  called 
its  mouth.  Fig.  121.  The  evolving  of  that 
pretty  cone  was  not  only  a  beautiful  sight  to 
look  at ;  but  the  method  of  its  evolution  was 
a  grand  thing  to  see  into.  As  it  rose  slowly, 
it  was  a  lengthening  truncated  cone,  with  ^ 
crater  at  the  upper,  or  smaller  end.  And  this  cone,  although 
without  change  at  the  base,  kept  steadily  lengthening  at  its  sides, 
and  narrowing  at  the  top,  until  at  length  the  truncation,  and  the 
crater  disappear  together  —  the  former  in  a  rounded  point,  and 
Fig.  120.  the  latter  in  a  pore.     Fig.  122,  a,  6,  c,  d. 

But  how  could  this  be  done  ?  It  should  be  men- 
tioned that  a  similar  extensile  organ  in  other  en- 
tozoa  has  been  called  by  naturalists,  from  sheer 
poverty  of  language,  the  "  proboscis."  Hence 
there  is  no  help  for  it ;  and  we  must  use  the  same 
inexpressive  word.  There  is  a  species  to  which 
our  specimen  is  allied,  which  is  known  by  the  name 
Echinorhyncus  gigas.  Its  proboscis,  wl  en  pro- 
truded, is  of  a  spherical  form,  with  a  neck,  or  stem 
below ;  while  at  the  top  of  the  sphere  is  a  slight 
projection,  around  which  are  several  rows,  or 
rings  of  booklets.  In  the  centre  of  the  ring  that 
surrounds  the  top  is  the  oral  pore.  Figs.  117  and  118,  a.  With- 
out regarding  form  precisely,  but  rather  looking  to  function,  let 
as  liken  the  neck  of  the  animal  to  the  hand  of  a  glove,  and  the 
proboscis  to  one  of  its  fingers.     Suppose  that  finger  to  be  with- 


KoJeopt  AnguiUa  In 
repose,  the  prolK>s- 
ds  withdrawn  giv- 
ing the  truncated 
appearance. 
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Fig.  121. 


drawn,  or  inverted.  There  are  two  ways  in  which  I  can  revert  the 
same.  I  may  wish  to  do  so  by  starting  the  tip  end  of  the  finger, 
as  if  I  should  push  it  out  by  pressing  the  end  of  a  wire  upwards, 
against  the  under  side  of  the  tip,  which  would  in  this  way  come 
out  first :  or  I  could,  if  I  wished,  push  the  finger  out  at  the  sides. 
This  could  be  done,  for  illustration,  by  having  in  the  hand  part 
of  the  glove  a  tube  or  cylinder  of  the  proper  size,  down  whicH 
the  glove  finger  has  been  neatly  pushed,  so  as  to  fit  snugly  against 
the  inner  sides  of  the  cylinder.  Now  if  the  cylinder  be  gently 
pushed  upward,  the  glove  finger  will  ascend  on  the  outside  of  the 
cylinder  having,  as  it  rises,  a  crater-like  depression  at  the  top. 
The  first  of  these  methods  illustrates  the  propulsion  of  the  pro- 
boscis of  Echinorhyncus  gigas:  and  thei  second 
one  shows  the  actual  evolution  of  the  proboscis 
of  our  new  entozoon.  It  is  done  by  the  pushing 
of  abductor  muscles  on  the  sides  of  the  everting 
and  lengthening  cone. 

It  is  noticeable  of  our  species,  that  when  the 
proboscis  is  returned  into  the  body,  the  booklets 
are  all  turned  inside  the  proboscis.  Fig.  122,  e. 
This  is  not  true  of  Echinorhyncus,  which  keeps 
its  booklets  external  to  the  proboscis,  whether 
that  organ  is  extruded  or  withdraw^n.  Figs. 
117,  118. 

Three  real,  and  easily  appreciable  distinctions 
are  now  pointed  out  in  these  two  helminths. 
They  difler  greatly  in  the  form  of  the  proboscis  ; 
also  in  the  method  of  propulsion  of  the  same,  a  method  requiring 
for  each  differently  adjusted  muscles ;  and  they  differ  in  the  posi- 
tion of  the  booklets,  when  the  respective  probosces  are  inverted. 
It  is  plain  then  that  our  specimen  belongs  to  a  new  genu?. 

As  to  their  ordinal  relations ;  both  are  members  of  Owen's 
second  Class  of  the  Entozoa,  embracing  the  Sterelmintha,  or  Solid 
worms ;  and  both  evidently  belong  to  Duvaine*s  Type  iv.,  Acan- 
thocephala,  or  Spiny  Heads ;  and  to  Rudolphi's  Order  iv.,  which 
bears  the  same  name.  Now  in  this  order  there  is  but  one  genus, 
namely,  Echinorhyncus,  already  mentioned ;  therefore  we  put  in 
the  order  a  new  genus,  to  which  we  give  the  name  Koleops,  mean- 
ing *'sheathed-head"  and  species -4ngrui7^a,  because  found  in  the 
common  eel. 


K.  AnguiUa  ^  with 
proboscis  projected, 
showin/r  the  rings  of 
huuklets. 
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But  the  systematist  may  claim  a  word.  If  our  name  is  to  be 
accepted,  the  giving  must  respect  the  methods  which  Science 
regards  as  Orthodox.  Accordingly  the  following  is  offered  as 
sufficiently  technical  to  be  precise  ;  and  yet  perfectly  appreciable 
by  the  popular  judgment. 

KoLEOPS  Anguilla  Lockwood(gen.  et  sp.  nov.). 

Description.^ Solid.  Form,  vermlculftr,  trnnoated  at  anterior  end,  when  at  rest; 
when  in  action  the  proboscis  extended,  making  with  body  two  cones  united  at  their 
bases.  Length,  less  than  a  line  when  at  rest.  Thickness  at  base  about  one-eighth 
of  length.  Proboscis  encircled  by  rings  of  booklets  external  to  the  cone  and  pointing 
backward ;  when  the  proboscis  is  retracted,  the  hooks  are  internal  to  the  cone,  and 
point  forward.    Color  tallowy-white,  pellucid.    At  extremity  an  oral  pore. 

Habitat.—  In  adipose  tissue  on  the  entrails  of  the  common  eel,  Anguilla  acutirostris. 
Specimen  taken  troxa  an  eel  caught  in  Raritan  Bay,  near  Keyport,  N.  J.   Spring  of  1860. 

As  to  the^  use  of  those  spiny  circlets  on  the  proboscis.  While 
they  can  present  but  very  little  obstruction  to  the  penetrating  of 
that  organ,  the  hold  thus  given  the  little  Fig.  122.  . 

parasite  is  very  great ;  indeed  it  is  cer- 
tain that  any  attempt  to  dislodge  it  must 
fail,  while  these  grapnels  are  buried  in 
the  tissue,  and  but  for  the  peculiar  mus- 
cular functions  of  the  cone-like  pro- 
boscis, its  extraction  must  be  fearfully 
lacerating,  like   the  withdrawing  of  an    thfpn^^r'^^s^e^rV^clicn^oTlh^ 

..,  i_      T_  r^    _j.    •        -A.    •        prob  .sets.     «,  showing  position 

arrow  with  many  barbs.     Certain  it  is    ©r  proboscis  when  withdrawn, 

^,      .  ,  -.  11         ^^^1^      '^^•th  the  kooklets  inside  of  the 

that  no  human  device  could  extract  that  cone. 
tiara  shaft  of  spiny  rings,  from  the  living  tissue,  without  in- 
flicting an  agony  beyond  expression.  When  the  butcher  lifts 
the  meat  off  his  shamble  hooks,  he  does  it  with  a  motion  suited 
to  the  form  of  the  hook,  that  he  may  not  tear  the  meat.  When 
Koleops  would  retract  its  thorny  shaft,  the  process  is  begun  at  the 
Extreme  point,  which  of  course  is  at  the  bottom  of  the  wound  ;  and 
how  deftly,  easily,  yea,  perhaps  painlessly,  this  is  done.  Involu- 
tion is  begun  at  that  extreme  point.  The  end  of  the  proboscis  sinks 
downward  within  itself.  In  fact,  it  is  not  a  withdrawing  in  the 
ordinary  sense  ;  for  that  would  make  the  entire  organism  move  at 
once,  and  every  barb  would  tear.  It  is  a  gradual  involving,  begin- 
ning at  the  point,  and  of  course,  the  first  circlet  of  hooks  is  by 
this  involving,  everted  from  its  hold,  and  invei'ted  as  respects  the 
deepening  crater  of  the  now  shortening  truncated  cone.  Given 
the  problem,  economy  of  suffering,  could  a  solution  more  admira- 
ble be  afforded  ?  It  is  to  be  observed  that  the  instant  the  point  of 
the  proboscis  reenters  the  neck  on  its  return  into  the  body,  the 
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part  without,  or  external  to  the  neck,  is  a  frustrura  of  a  cone, 
while  the  part  now  within,  or  below  the  neck,  is  a  lengthening 
cone,  until  the  external  frustrum  wholly  disappears,  and  the  inter- 
nal cone  is  complete  ;  and  the  animal  is  at  rest. 

But  little  beyond  conjecture  can  be  said  on  the  mode  of  use  of 
the  oral  pore.  It  may  be  a  sucking  organ,  thus  imbibing  nourish- 
ment. To  me  it  seems  that  the  entire  external  walls  of  the 
proboscis  are  functional  in  this  direction ;  and  during  the  slow 
inversion  of  this  instrument,  that  is,  while  withdrawing  from  its 
hold,  as  each  ring  of  booklets  is  released,  and  involved  into  the 
crater  of  the  returning  cone,  the  limpid  adipose  flows  over  the  cra- 
ter's edge  ;  thus  the  cone  when  returned  contains  a  supply  of  nutri- 
ment. I  hardly  know  how  heterodox  the  view  may  seem  to  some, 
yet  the  idea  presses  me  that  the  osmotic  doctrine  of  a  chemical 
impulsion  of  the  nutrient  fluids  and  gases,  plays  an  important 
role  in  the  nutritive  system  of  these  curious  beings. 

But  my  pen  must  stop  with  a  confession.  I  must  own  that 
during  the  study,  whose  results  have  been  given  above,  the  so 
called  repulsiveness  of  the  subject  was  both  unseen  and  unfelt,  in 
the  reverent  sense  that  came  upon  me ;  so  that  in  studying  this 
singular  organism,  so  lowly  and  so  minute,  with  a  flmctional 
structure  so  complete  and  complex,  with  adaptations  so  skilfully 
adjusted  to  a  mission  so  mysterious  —  I  found  myself,  not  with- 
out emotion,  repeating  the  sublime  words  of  Saint  Augustine : 
Deus  est  magnus  in  magnis,  maximus  autem  in  minimis. 

Note.— An  oral  accouDt  of  my  discovery,  with  Bome  blackboard  chalking,  was 
given  to  the  N.  Y.  Lyceum  of  Natural  History,  May  12, 18G9.  November  U,  1871. 1  read 
a  pai)er,  giving  the  results  of  my  study,  before  the  New  Jersey  Microscopical  Society. 
From  that  paper  the  principal  facts  given  above  have  been  taken.— S.  L. 


ON    THE    USE    OF    MONOCHROMATIC    SUNLIGHT,   AS 
AN  AID  TO  IHGH -POWER  DEFINITION.* 

BY  DR.  J.  J.  WOODWARD,  U.  8.  ARJIY. 


A  FEW  years  ago  I  published,  in  the  '*  Quarterly  Journal  of  Mi- 
croscopical Science"  (Vol.  \ii,  1867,  p.  253),  some  brief  remarks 

*  Read  before  the  Philosophical  Society  of  Washington,  March  9, 1873. 
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"On  Monochromatic  Illumination."  These  remarks  were  sug- 
gested by  the  perusal  of  ^  letter  from  Count  Francisco  Castracane 
published  in  the.  same  journal  some  time  before.  (Ibid.  vol.  v, 
1865,  p.  249.) 

Count  Castracane's  method  consisted  essentially  in  the  use  of  a 
prism  by  which  the  sunlight  was  decomposed,  and  any  selected 
color  could  be  employed,  blue  or  green  seeming  to  him  most 
advantageous.  Mine  consisted  in  passing  the  sunlight  through  a 
cell  containing  a  saturated  solution  of  the  sulphate  of  copper  in 
ammonia,  which  transmits  a  bluish  violet  light,  admirably  suited 
to  high  power  definition  and  less  fatiguing  to  the  eye  than  any 
other  color. 

At  the  time  I  supposed  Count  Castracane's  method  to  be  new ; 
the  one  I  employed  I  ascribed  to  Von  Baer  ("Einleitung  in  die 
Ilohere  Optik"  p.  48).  I  have  since  learned  that  I  was  in  error  in 
both  particulars.  The  proposition  to  escape  chromatic  aberration 
by  employing  monochromatic  illumination  goes  back  in  fact  to  a 
very  remote  period  in  the  history  of  achromatic  microscopes,  and 
monochromatic  lamps,  as  well  as  the  use  of  the  prism  and  of 
glasses  and  colored  fluids  as  absorptive  media,  were  early  suggested. 
It  would  carry  me  away  from  my  present  purpose  to  go  into  a  de- 
tailed historj'  of  the  various  attempts  made  from  time  to  time  in 
these  directions.  As  the  construction  of  achromatic  objectives 
continued  to  improve,  these  devices  fell  into  obscurity  and  it  is 
only  of  late  that  attention  has  been  directed  to  them  anew^.  As 
for  Count  Castracane's  method,  without  going  further  back,  a 
full  account  of  all  the  principles  involved  in  the  use  of  the  prism 
for  attaining  monochromatic  light  to  illuminate  the  microscope 
will  be  found  in  Chapter  vii  of  the  article  on  the  microscope  in  the 
eighth  edition  of  the  "  Encyclopaedia  Britannica"  (American  edi- 
tion 1857,  Boston,  Vol.  xiv,  p.  798). 

The  use  of  the  solution  of  the  ammonio-sulphate  of  copper  to 
exclude  certain  portions  of  the  solar  rays  especially  for  photo- 
graphic purposes,  would  appear  to  have  been  fii'st  suggested  by 
one  of  our  own  countrymen  more  than  thirty.years  ago. 

Professor  J.  W.  Draper  published  in  the  "Journal  of  the  Frank- 
lin Institute"  of  Philadelphia,  during  the  year  1837,  a  series  of 
"Experiments  on  Solar  Light"  in  the  course  of  which  several  ob- 
servations on  the  properties  of  the  ammonio-sulphate  of  copper 
are  recorded.     In  one  of  these  papers  (Loc.  cit.  Vol.  xix,  1837,  p. 
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473)  he  states  that  the  ammonio-sulphate  solution  absorbs  the  red 
and  3  ellow  rays  of  the  spectrum  and  with  them  so  much  of  the 
heat  that  but  "twenty  rays,  for  every  hundred  that  fell  upon  it," 
were  transmitted. 

In  the  London,  Edinburgh,  and  Dublin  Philosophical  Magazine 
for  September,  1840  (Vol.  xvii,  p.  217)  the  same  gentleman  pub- 
lished a  paper  "On  the  Process  of  Daguerreotype  and  its  applica- 
tion to  taking  Portraits  from  the  Life"  in  which  he  describes  his 
attempts  to  reconcile  the  chemical  and  visual  foci  of  portrait  ob- 
jectives, to  escape  "the  effulgence"  of  the  solar  rays  thrown  directly 
on  the  sitter,  as  practised  at  that  time,  "  abstract  from  them  their 
heat  and  take  away  from  them  their  offensive  brilliancy."  These 
are  almost  the  very  objects  for  which  microscopists  to-day  resort  to 
the  copper  solution.  Professor  Draper  employed  in  his  experi- 
ments "a  large  trough  of  plate  glass,  the  interstice  being  an  inch 
thick"  filled  >vith  a  dilute  solution  of  the  ammonio-sulphate.  Its 
size  was  about  three  feet  square.  This  was  so  fixed  in  the  course 
of  the  8un*s  rays,  reflected  from  a  mirror  upon  the  sitter,  that  his 
head  and  the  adjacent  parts  were  illuminated  only  by  the  light 
which  had  passed  through  the  copper  solution.  By  this  device  he 
reports  he  obtained  excellent  results. 

In  the  spring  of  1869  I  received  a  letter  from  one  of  the  sons 
of  Professor  Draper  (dated  April  19th)  calling  my  attention  to  the 
above  facts  and  transmitting  several  daguerreotypes  of  micros- 
copic objects  all  bearing  the  marks  of  considerable  age.  These  the 
writer  (Prof.  Henry  Draper)  states  were  made  at  various  dates 
from  1851  to  1856.  A  Nachet  microscope  was  used  and  in  every 
case  the  ammonio-sulphate  of  copper  is  said  to  have  been  employed. 

The  results  are  not  particularly  good  as  compared  with  modem 
photomicrographs,  but  appear  to  me  not  much  inferior  to  the  best 
that  could  have  been  done  by  the  daguerreotype  method  with  the 
microscope  used.  The  time  was  not  yet  ripe,  and  both  microscopic 
objectives  and  photographic  methods  have  vastly  improved  since 
those  days. 

My  present  purpose  does  not  permit  me  to  give  greater  space 
to  these  reminiscences,  the  real  object  of  this  paper  being  to  indi- 
cate the  best  practical  method  to  be  pursued  in  obtaining  econom- 
ically the  advantages  of  monochromatic  sunlight  for  high  power 
definition. 

This  object  excludes  a  further  consideration  of  the  use  of  the 
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prism.  It  does  its  work  admirably  as  I  know  by  repeated  trial, 
but  the  results  are  practically  no  better,  even  for  photography, 
than  those  obtained  by  the  use  of  the  ammonio-sulphate  cell,  it 
requires  greater  skill  to  use,  and  the  necessary  apparatus  is  more 
expensive.  For  the  same  reason  I  shall  say  nothing  in  this  article 
on  the  use  of  artificial  lights,  further  than  that  both  the  prism  and 
the  ammonio-sulphate  cell  may  be  satisfactorily  used  with  either 
the  Calcium,  the  Magnesium  or  the  Electric  lights  by  those  who 
are  unable  conveniently  to  secure  the  advantages  of  sunlight.  The 
light  of  ordinaiy  coal  oil  or  gas  lamps,  however,  is  not  suitable 
for  the  purpose. 

Two  very  simple  methods  of  securing  the  advantages  of  the 
ammonio-sulphate  solution  will  now  be  briefly  described. 

(a.)  I  suppose  the  observer  to  be  possessed  of  a  good  micro- 
scope stand,  with  achromatic  condenser  and  suitable  objectives. 
Then  it  is  only  necessary  to  prepare  a  proper  ammonio-sulphate 
cell  and  fix  it  between  the  plane  mirror  of  the  instrument  and  the 
achromatic  condenser.  The  microscope  should  be  set  near  a 
window  so  that  the  direct  rays  of  the  sun  fall  on  the  plane  mirror, 
while  the  head  of  the  observer  is  protected  by  a  convenient  screen 
and  all  becomes  easy. 

(b.)  A  still  better  method  for  the  resolution  of  lined  test- 
objects  with  the  highest  powers,  and  one  which  is  almost  as  simple 
as  the  foregoing  is  that  described  in  my  paper  "  On  the  use  of 
Amphipleura  pellucida  as  a  test-object  for  high  powers."  (This 
Journal,  April,  1872,  p.  193.) 

"  Erect  a  perpendicular  wooden  screen  about  two  feet  square  on 
one  edge  of  a  small  table.  Cut  in  this  a  circular  hole  an  inch  and 
a  half  in  diameter  at  about  the  height  of  the  under  surface  of  the 
stage  of  the  microscope.  On  the  outside  of  this  hole  mount 
a  small  plane  mirror  which  can  be  adjusted  by  passing  the  hand 
to  the  outside  of  the  screen.  On  the  inside  cover  the  hole  with 
the  ammonio-sulphate  cell."  Now  move  the  table  to  a  window 
through  which  the  direct  rays  of  the  sun  can  fall  upon  the  mirror, 
and  adjust  this  so  as  to  throw  the  solar  pencil  nearly  horizontally 
through  the  ammonio-sulphate  cell.  The  mirror,  and  achromatic 
condenser,  if  the  microscope  has  one,  are  removed  and  the  micro- 
scope turned  so  that  the  solar  pencil  shall  fall  with  the  desired 
degree  of  obliquity  on  the  under  surface  of  the  object.  It  will 
generally  be  best  to  condense  the  light  upon  the  object  by  a  small 
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ordinary  lens,  or  still  better  by  a  low  power  objective  mounted 
like  a  bulFs-eye  lens  on  a  separate  stand. 

For  prolonged  observation,  however,  the  motion  of  the  sun 
will  render  it  necessary  to  readjust  the  mirror  from  time  to  time, 
and  the  use  of  a  heliostat  becomes  desirable.  This  gives  the 
most  satisfactory  results  no  doubt,  but  the  cost  of  the  heliostat 
will,  of  course,  prevent  it  from  coming  into  general  use  except 
among  those  who  desire  to  photograph  what  they  observe,  and  the 
simpler  methods  above  detailed  will  answer  very  satisfactorily  for 
every  other  purpose. 

The  ammonio-sulphate  cell  used  in  either  method  should  be 
made  of  two  pieces  of  thin  plate  glass  about  two  and  a  half  inches 
square,  held  apart  by  thin  strips  of  plate  glass,  or  by  a  square 
of  plate  glass  suitably  drilled.  The  point  is  to  obtain  a  layer  of 
the  blue  solution  about  i  of  an  inch  thick  between  two  parallel 
planes  of  plate  glass.  The  best  cement  for  the  purpose  according 
to  my  experience  is  old  Canada  balsam  applied  hot;  but  many 
other  devices  may  be  employed.  The  solution  is  made  by  saturat- 
ing strong  aqua  ammonia  with  sulphate  of  copper  and  should 
be  strained  or  filtered  so  as  to  be  free  from  all  solid  particles. 
A  sheet  of  fine  blue  glass  may  be  substituted  for  the  ammonio- 
sulphate  cell  but  only  with  tolerable  results ;  at  least,  I  have 
never  had  a  sample  of  blue  glass  which  was  of  just  the  right  color. 

The  selection  of  the  best  condenser  for  high  power  definition  is 
a  matter  which  has  recently  elicited  much  discussion.  In  a 
general  way  I  may  say  that  any  condenser  will  do  its  best  work 
under  the  conditions  above  indicated  if  skilfully  used.  For  the 
benefit  of  those  who  possess  first  class  stands  but  have  never  pur- 
chased an  achromatic  condenser  it  may  be  stated  that  almost  any 
objective  suitably  mounted  on  the  secondary  stage  can  be  made  to 
answer  instead,  the  best  results  being  attained  when  the  angle  of 
aperture  of  the  objective  thus  used  is  rather  less  than  that  of  the 
one  employed  to  magnify  the  preparation,  and  when  the  secondary 
stage  is  capable  of.  being  centred  or  decentred  at  pleasure  by 
screws  working  at  right  angles  to  each  other.  An  ordinary  low 
power  objective  (of  one  to  three  inches  focal  length)  mounted  on 
a  separate  stand  and  used  to  throw  the  light  obliquely  as  already 
described  is,  however,  perhaps  the  most  convenient  and  efficient 
mode  of  illuminating  lined  test-objects  with  high  powers. 

As  to  the  objectives  suitable  for  monochromatic  illumination, 


Digitized  by 


Google 


MONOCHROMATIC   SUNLIGHT.  459 

the  best  compoTind  objectives  of  some  first  class  maker  should  be 
selected.  It  is  a  mistake,  to  suppose,  as  some  have  done,  that  a 
single  lens  can  be  substituted  for  the  modern  carefully  corrected 
compound  objective,  even  if  the  pure  monochromatic  light  of  a 
narrow  portion  of  the  solar  spectrum  as  obtained  by  a  prism  were 
employed.  For  the  objective  always  requires  to  be  corrected  for 
spherical  aberration,  and  in  the  case  of  high  powers  must  be 
provided  with  a  screw  collar  to  modify  the  distance  between  the 
posterior  combination  and  the  front  one  in  accordance  with  the 
different  thickness  of  the  covering  glass  of  the  preparation.  Now 
practically  the  spherical  aberration  is  best  corrected  by  the  just 
combination  of  crown  and  flint  glass,  and  combinations  very 
nearly  the  same  as  those  employed  for  white  light  would  still  be 
necessary  if  the  objective  were  made  for  exclusive  use  with  mono- 
chromatic illumination. 

Under  these  circumstances  I  do  not  recommend  the  use  of 
monochromatic  illumination  for  low  or  medium  powers  except 
when  photographs  are  to  be  made.  It  is  only  as  an  aid  to  high 
power  definition  that  I  here  commend  it.  With  its  aid  objectives 
incapable  of  resolving  certain  diflScult  tests  (such  as  Amphipleura 
pellucida,  Grammatophora  subtilissima,  etc.)  with  white  light,  show 
them  in  a  satisfactory  manner,  and  those  which  even  with  white 
light  are  capable  of  displaying  the  most  difficult  tests,  exhibit 
•  them  with  greater  clearness  and  distinctness.  I  attribute  this 
result  chiefly  to  the  well  known  fact  that  the  chromatic  correction 
of  our  very  best  modem  objectives  is  far  from  perfect,  more  or 
less  of  a  secondary  spectrum  being  alwa3^s  visible,  and  interfering 
with  distinct  vision.  Moreover  many  of  the  objects  we  desire  to 
examine  are  themselves  capable  of  producing  enough  chi-omatic 
dispersion  to  interfere  with  our  perception  of  their  true  form. 
Both  these  evils  are  escaped  by  the  method  here  described.  I  do 
not  advise  it  as  a  substitute  for  other  modes  of  using  the  micro- 
scope, but  as  a  special  means  of  research  to  be  reserved  for  occa- 
sional use  in  connection  with  the  higher  powers  of  the  instrument. 

I  have  frequently  been  asked  to  express  an  opinion  as  to  whether 
the  use  of  monochromatic  sunlight  is  likely  to  prove  injurious  to 
the  eye  of  the  observer.  On  this  subject  I  can  speak  from  an  exten- 
sive personal  experience  in  connection  with  photo-micrography. 
The  only  injury  to  my  own  eyesight  of  which  I  have  ever  been 
conscious  was  produced  by  an  injudicious  exposure  to  the  elec- 
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trie  lamp.  If  the  mieroscopist  so  manages  his  illuminating 
apparatus  that  the  field  of  the  microscope  resembles  in  color  and 
intensity  the  azure  blue  of  the  sky  on  a  clear  day  (and  this  is  the 
condition  which  should  always  be  aimed  at),  I  do  not  believe  the 
use  of  the  method  for  an^'  reasonable  time  will  be  found 
injurious.  I  have  recently  found,  when  a  sheet  of  plate  glass 
backed  with  black  velvet  is  substituted  for  the  ordinary  plane 
mirror  in  any  of  the  above  arrangements,  that  while  the  brilliancy 
of  the  light  is  much  moderated,  its  desirable  qualities  are 
unchanged  and  it  is  still  intense  enough  for  the  adequate  illumi- 
nation of  the  highest  powers.  Those  who  find  the  light  obtained 
from  the  ordinary  mirror  too  brilliant  may  resort  to  this  contriv- 
ance with  advantage. 


SOME  OF    THE   FAMILIAR  BIRDS   OF    INDIA. 

BY   REV.    H.   J.    BRUCE. 

One  is  greatly  surprised  at  the  number  of  birds  found  in  India. 
Dr.  Jerdon  in  his  "  Birds  of  India,"  published  in  1863,  describes 
ten  hundred  and  sixteen  species,  and  since  that  time  the  list  has 
been  so  much  enlarged  by  new  discoveries,  that  Mr.  Allan  Hume, 
in  the  second  part  of  his  "  Rough  Notes,"  announces  thirteen  hun- 
dred and  sixty  species  as  already  acknowledged  and  idelitified. 
It  cannot  be  supposed  that  this  number  includes  all  the  avi-fauna 
of  India,  Burmah  and  Ceylon ;  for  new  species  are  constantly 
being  discovered  and  added  to  the  list  as  the  number  of  observers 
is  increased,  and  new  localities  are  visited. 

India  possesses  almost  every  variety  of  climate,  from  the  snowy 
Himalayas  on  the  north,  to  the  arid  plains  and  table-lands  of  the 
tropical  south.  The  variety  of  surface,  too,  is  very  great.  Wheth- 
er upon  the  extended  sea  coast  of  several  thousand  miles,  or  upon 
the  mountain  cliffs  and  crags  ;  in  the  immense  forests  of  Malabar 
and  Central  India,  or  the  thick  jungles  of  the  Ghauts  and  Ceylon  ; 
in  the  shady  ravines  or  the  open  country ;  upon  the  large  rivers 
and  lakes  or  in  the  salt  marshes,  almost  every  kind  of  bird  can  find 
those  conditions  which  are  best  adapted  to  its  nature  and  wants. 
It  is  to  be  remembered  also  that  this  country  forms  the  southern- 
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most  limit  of  the  Asiatic  continent,  and  it  is  therefore  the  winter 
residence  of  a  vast  number  of  species  which  migrate  from  the  colder 
regions  of  central  Asia,  and  even  from  Europe.  The  Himalayan 
range  forms  no  impassable  barrier  to  them  in  their  journeyings 
north  and  south ;  but,  taking  advantage  of  favoring  valleys  and 
mountain  gorges,  they  have  chosen  for  themselves  great  highways, 
over  which  they  pass  and  repass  as  the  changing  seasons  require. 
Dr.  Stoliczka  has  recently  discovered  one  of  these  highways  in  the 
valley  of  the  Sutlej  in  the  nqrthwest  Himalayas.  This  valley  forms 
an  almost  direct  passage  through  the  lofty  mountain  ranges,  from 
the  plains  of  India  to  the  elevated  table-lands  of  Central  Asia. 
In  a  distance  of  one  hundred  and  ten  miles  it  ascends  from  one 
thousand  to  thirteen  hundred  feet,  and  Dr.  Stoliczka  found  there 
many  species  of  birds  which  one  would  not  expect  to  find  in  such 
an  elevated  mountainous  region. 

Rahouri  is  situated  on  the  bank  of  the  MAla  river,  in  the  broad 
valley  of  the  Godavery,  twenty-three  miles  northwest  from  Ahmed- 
nuggur.  The  country  round  about  is  open  plain,  and  the  land  for 
the  most  part  is  fertile.  Immediately  around  the  village  are  a 
large  number  of  gardens  which  are  more  highly  cultivated  and  irri- 
gated by  water  drawn  from  wells  by  bullocks.  There  are  a  great 
many  trees,  of  various  kinds,  in  these  gardens,  and  it  is  therefore 
a  favorable  locality  for  many  of  our  familiar  birds.  Without 
attempting  to  include  in  this  list  all  the  birds  found  here,  I  propose 
to  restrict  myself  to  those  which  I  have  seen  from  my  study  window, 
and  in  my  own  garden.  In  front  of  my  window,  one  hundred  feet 
distant,  is  a  thick  hedge  of  Milkbush  {Euphorbia  tirucalli)  fifteen 
feet  high,  and  upon  either  side  of  the  intervening  space  are  a 
number  of  acacias  and  other  trees.  The  garden  is  a  much  larger 
enclosure,  surrounded  by  the  same  hedge  and  containing  many 
trees  of  difierent  kinds.  With  limits  thus  circumscribed,  our  list 
will,  of  course,  include  only  a  few  of  the  most  familiar  birds.* 

Neophron  Ginginianus,  The  white  scavenger  vulture.  This 
was  formerly  supposed  to  be  N,  percnopterus,  the  "Pharaoh's 
chicken"  of  Egypt,  but  is  now  acknowledged  as  a  distinct  race. 

JSiera'etus  pennatus.  The  dwaif ,  or  booted  eagle.  Often  seen 
among  the  common  kites,  and  it  so  much  resembles  them  in  size 

*  Witb  two  or  three  exceptions  aU  the  birds  included  in  this  list,  and  many  other 
Indian  species,  may  be  seen  in  the  Museum  of  the  City  Library  Association  in  Spring- 
field, Mass. 
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and  general  coloring  that  the  inexperienced  observer  finds  it  diflScult 
to  distinguish  the  two  when  flying  at  a  little  distance  from  him.  It 
is  wary,  but  more  predacious  than  the  kites,  not  unfi'equently  seiz- 
ing a  chicken  or  some  other  small  animal  from  the  ground.  But,  as 
Dr.  Jerdon  says,  its  depredations  are  usually  laid  to  the  charge  of 
the  kites,  for  the  reason  that  the  common  native  people  do  not 
distinguish  it  from  them.  It  is  wonderful  how  widely  extended 
the  range  of  this  eagle  is.  It  is  found  throughout  India  and 
Burmah,  in  Western  Asia,  Southern  Europe  and  Northern  Africa, 
and  has  recently  been  reported  from  South  Africa.  Mr.  Blyth  also 
thinks  that  the  Australian  Hieraetus  morphnoides^  is  not  to  be 
distinguished  from  this  species. 

PoUomis  teesa.    The  white-eyed  buzzard. 

Milvus  Govinda.  The  common  pariah  kite.  Among  the  first 
objects  that  attracted  my  attention  when  I  landed  in  India  were 
the  kites  and  crows,  and  I  have  scarcely  been  out  of  sight  of  them 
very  long  at  a  time  since.  They  are  very  abundant  in  all  parts  of 
India,  and  no  representation  of  Indian  scenery  would  be  quite 
complete  without  some  of  these  birds  in  the  foreground.  The 
common  kite  performs  a  very  important  office  as  a  scavenger.  It 
is  generally  seen  sitting  upon  the  ground,  or  upon  houses  or  trees, 
or  sailing  about  with  easy  and  not  very  rapid  motion  over  the 
villages  or  cantonments  watching  for  any  bits  of  refuse  which  may 
serve  for  food.  When  these  are  discovered  the  kite  does  not  think 
it  necessary  to  light  upon  the  ground  to  secure  them,  but  swooping 
rapidly  down  it  seizes  the  prize  with  its  claws;  or  if  the  first 
swoop  fails  a  second  or  third  quickly  follows.  But  after  seizing 
the  coveted  morsel  he  is  a  lucky  fellow  if  he  is  able  to  retain  it. 
Others  of  his  own  species  seeing  his  success,  will  sometimes  rush 
upon  him  and  attack  him  with  such  fury  that  he  is  ready  to  drop 
the  prize  to  escape  from  them.  If  unmolested,  however,  he  will 
devour  his  spoils  either  upon  the  wing,  or  seated  upon  some  neigh- 
boring house  or  tree.  It  is  surprising  how  quickly  the  kites  will 
discern  an  object  and  recognize  it  as  an  article  of  food.  1  have 
myself  thrown  a  small  bird  out  upon  the  ground  with  considerable 
force,  and  almost  before  it  stopped  rolling  upon  the  ground,  a  kite, 
which  was  unseen  before,  swooped  upon  it  and  carried  it  away  in  ' 
triumph. 

The  kites  are  sometimes  exceedingly  bold  and  often  very  trouble- 
some.    The  people  in  this  country  are  accustomed  to  carry  almost 
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every  kind  of  burden  upon  the  top  of  their  heads,  and  it  is  no 
uncommon  thing  for  a  kite  to  make  a  sudden  swoop  and  possess 
himself  of  a  part  of  their  burden,  when  it  is  anything  that  he 
desires  for  food.  I  have  seen  them  attempt  to  seize  food  out  of 
the  hand  of  a  man.  It  was  done  so  quickly  that  the  audacious 
robber,  whether  successful  or  not,  was  far  away  before  the  aston- 
ished victim  could  recover  from  his  surprise.  They  consider  it, 
however,  much  safer  to  take  liberties  with  children  than  with  older 
people.  Several  years  ago  my  own  child,  then  two  years  old,  was 
accustomed  to  take  a  piece  of  bread  in  his  hand  and  go  out  each 
afternoon  to  play  in  the  shadow  of  the  bungalow.  On  several 
successive  days  we  were  suddenly  aroused  by  a  great  outcry  from 
the  child,  and  on  going  to  him  found  that  a  kite  had  unceremo- 
niously robbed  him  of  his  food.  I  made  every  effort  to  shoot  the 
troublesome  bird,  but,  as  if  aware  of  my  purpose,  it  quickly 
disappeared  whenever  1  came  in  sight.  At  length,  however,  after 
several  days*  manoeuvring,  quite  contrary  to  its  usual  custom  it 
cautiously  flew  over  my  head,  and — well!  it  troubled  the  child 
no  more. 

Mr.  Hume  says  that  "  there  are  certainly  two  distinct  species  of 
kites  in  India."  The  second  species  is  much  larger  than  M,  Go- 
vinda,  and  Mr.  Hume  has  named  it  3L  major.  It  is  "  a  wild  wary 
bird,  very  difficult  to  approach  and  is  found  only  in  the  open  fields, 
or  in  swamp  or  jungle."  Hence  very  few  specimens  of  this 
"larger  kite"  have  ever  been  obtained,  although  it  has  been  re- 
peatedly seen,  recognized  and  pursued,  both  by  Mr.  Hume  and 
others.  Besides  this,  Mr.  Hume  thinks  that  it  is  by  no  means  im- 
probable that  the  Australian  M,  affinis  and  the  Chinese  M.  mela- 
notis  may  be  found  within  our  limits.  The  Indian  kites  seem  never 
to  have  been  examined  with  that  thoroughness  with  which  most 
other  families  of  Indian  birds  have  been.  Certain  it  is  that  in  the 
great  multitude  of  kites  all  about  us,  there  is  a  vast  difference  in 
many  of  the  individuals,  both  in  respect  to  size  and  coloring ;  but 
whether  this  is  owing  to  a  difference  of  species,  or  only  to  the 
conditions  of  age  and  sex,  can  be  determined  only  by  careful  ex- 
amination of  a  large  series  of  specimens.  Milvus  Govinda  seems 
to  be  nearly  confined  to  India,  Burmah  and  Ceylon.  A  few  spec- 
imens only  have  been  recorded  from  the  Andaman  Islands. 

Athene  Brama,    The  spotted  owlet. 

Cypselus  affinis.     The  common  Indian  swift.      Very  abundant 
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at  times,  even  entering  verandahs  and  houses,  and  then  again  not 
seen  at  all  for  many  months. 

Capnmulgus  Asiaticus,    The  common  Indian  nightjar. 

Caprimulgus .     Nightjar.     A  single  specimen  shot  upon 

the  ground  close  beside  the  bungalow.  It  is  of  a  remarkably 
light  color,  and  apparently  differs  from  any  described  by  Dr.  Jer- 
don. 

Merops  viridis.  The  common  Indian  bee-eater.  There  are  three 
Asiatic  varieties  of  this  bird  which  Mr.  Blyth  thinks  are  *' about 
as  well  worthy  of  separation  as  is  the  African  variety  from  either 
one  of  them."  The  blue-throated  variety,  or  Hodgson's  Jf.  tor- 
quatus^  seems  not  to  be  uncommon  in  this  region. 

Coraclas  Indica,  The  Indian  roller.  This  beautiful  bird  is 
regarded  by  the  natives  with  great  superstition.  If  the  traveller 
sees  it  sitting  upon  his  right,  and  can  pass  without  raising  it,  it 
is  a  good  sign  ;  but  if  it  is  on  his  left  he  despairs  of  accomplishing 
the  object  of  his  journey.  Hence  he  will  sometimes  run  with  all 
his  might  across  the  neighboring  field  in  order  to  leave  the  bird 
upon  the  right  hand  side  of  his  path. 

Falceomis  torquatiis.  The  rose  ringed  parrakeet.  Very  abun- 
dant and  noisy,  and  destructive  to  the  crops  of  fruit  and  grain. 
It  flies  with  great  energy,  and  when  on  the  wing  always  seems  to 
be  in  a  hurry. 

Hantholcema  Indica,  The -crimson-breasted  barbet.  The  only 
barbet  found  in  this  region. 

Coccystes  mdanoleiicus.    The  pied-crested  cuckoo. 

Centropus  rujipennis.      The  common  concal  or  crow  pheasant 

AracJinecthra  Asiatica,  The  purple  honey-sucker.  This  is  the 
most  widely  spread  of  all  the  Eastern  sunbirds.  The  male,  in 
breeding  plumage,  with  its  glossy,  purplish  black  body,  and 
crimson  and  yellow  axillaries,  is  a  very  beautiM  object.  Of  the 
thirteen  species  of  Indian  honey-suckers  this  is  the  only  one  found 
in  this  vicinity. 

Upupa  nigripennis.    The  Irflian  hoopoe. 

Lanius  erytkronotus.    The  rufous-backed  shrike. 

Lanitis  Hardwickii,    The  bay-backed  shrike. 

Pericrocottis  peregrinus.    The  small  minivet. 

Dicrurus  macrocercits.    The  common  drongo  shrike. 

Tchitrea  paradisi.  The  Paradise  flycatcher.  A  single  speci- 
men, a  fine  adult  male,  shot  in  the  hot  season  of  1869.     It  is  corn- 
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mon  in  the  more  highly  wooded  districts  along  the  Western 
Ghauts. 

Leucocerca  albofrontata.  The  white-browed  fantail.  An  occa- 
sional visitor  to  the  trees  in  front,  and  always  welcome  for  the 
beauty  of  its  song  as  well  as  the  oddity  of  its  manners. 

Cyornis  hanyumas.  Ilorsfield's  blue  red-breast.  The  female 
of  this  bird  is  not,  as  Dr.  Jerdon  supposes,  ''  olive  brown  above." 
I  have  repeatedly  obtained  undoubted  females,  determined  by  dis- 
section, which  dilfered  from  the  males  only  in  having  the  colors 
slightly  more  dull.  An  allied  species,  C.  ruficauda  has  been 
found  in  this  vicinity,  but  all  my  specimens  have  proved  to  be 
females.  It  is  still  a  question  whether  this  last  is  a  good  species, 
or  whether  it  is  the  female  of  some  other  race. 

Petrocossyphm  cyanetis.  The  blue  rock  thrush.  According 
to  Dr.  Jerdon  and  the  Rev.  II.  B.  Tristram  this,  and  not  Passer 
domesticus  is  the  "sparrow"  of  Ps.  cii,  7,  that  sitteth  "alone 
upon  the  housetop." 

Malacocircus  Malcolmi,  The  large  gray  babbler.  Very  abun- 
dant and  exceedingly  noisy. 

Pycnonotus  pusillus.  The  common  Madras  bulbul.  Distinct 
from  the  P.  hcemorhous  (Gmelin)  of  authors. 

Oriolus  kundoo, ,   The  Indian  oriole. 

Copsychus  saularis.     The  magpie  robin. 

Thamnobia  falicata.    The  Indian  black  robin. 

Rutidlla  rujiventris.     The  Indian  redstart. 

Acrocephcdus  dumetorum.    The  lesser  reed  warbler. 

Prinia  socialis.     The  dark  ashy  wren  warbler. 

Drymvipus  longicaudatus.    The  long-tailed  wren  warbler. 

Phyllojmeuste  rama.     S^'ke^'  warbler. 

Sylvia  affinis.     The  allied  gray  warbler. 

Motacilla  Dukhunensis.  The  black-faced  wag  tail.  During 
the  cold  weather  when  this  bird  is  with  us  its  whole  face  to  the 
top  of  its  head  is  pure  white.  The  observer  in  this  latitude  there- 
fore fails  to  see  the  propriety  of  the  English  name  that  has  been 
given  to  it. 

Budytes  viridis.  The  Indian  field  wagtail.  The  green  wag- 
tails are  very  difficult  of  identification.  Mr.  Hume  thinks  that 
there  are  at  least  six  species  in  India,  only  two  of  which  occur  in 
Dr.  Jerdon's  list. 

Corvus  cnlminaius.    The  carrion  crow.    Of  the  seven  species 
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of  crows  found  in  India  only  two  are  seen  here.  This  species  is 
very  common  but  not  nearly  so  abundant  as  C  ^lendens,  I  have 
never  been  able,  however,  to  obtain  specimens  which  approached 
in  size  the  measurements  given  by  Dr.  Jerdon.  The  largest  speci- 
men, I  think,  that  Lever  obtained,  measured  but  nineteen  inches  in 
length,  whereas 'Dr.  Jerdon  gives  its  length  as  twenty-one  inches, 

Corvus  splendens.  The  common  Indian  crow.  The  common  In- 
dian crow  is  everywhere  found  in  surprising  numbers,  and  it 
retains  all  the  wariness  and  cunning  which  are  characteristic  of  its 
class.  It  is  amusing  to  see  its  excessive  caution  when  it  has 
reason  to  think  that  one  has  evil  designs  concerning  it.  It  stands 
with  its  neck  stretched  forward  and  its  wings  partly  spread  ready 
for  instant  flight,  while  its  eye  is  cocked  and  it  watches  every  in- 
dication of  war  or  peace.  The  slightest  hostile  movement,  or 
even  a  steady  look  will  often  send  it  away ;  but  sometimes  it 
seems  to  know  that  it  is  being  imposed  upon,  and  then  it  merely 
jumps  upon  a  more  distant  branch  of  the  tree,  or  if  on  the  ground 
flies  a  few  feet  away.  It  is  exceedingly  quick  to  comprehend  the 
situation  of  aflairs,  and  to  avail  itself  of  any  opportunity  to 
secure  its  food. 

I  once  saw,  in  the  city  of  Poona,  an  old  woman  sitting  by  the 
roadside  with  a  basket  of  sweetmeats  for  sale.  Not  finding  trade 
very  brisk,  however,  she  had  leaned  her  head  against  a  tree  and 
fallen  asleep.  The  crows  seemed  to  comprehend  the  case  at  once, 
and  they  began  to  sidle  up,  in  their  own  peculiar  way,  to  help 
themselves  to  the  contents  of  the  basket.  Probably  the  old 
woman  found  them  anything  but  profitable  customers. 

There  seems  to  be  an  element  of  justice  in  the  constitution  of 
this  crow,  as  well  as  in  some  of  its  congeners,  at  least  they  are  ac- 
customed occasionally  to  inflict  punishment  upon  certain  guilty 
members  of  their  community.  I  was  once  fortunate  enough  to 
witness  their  administration  of  justice.  Hearing  an  unusual  com- 
motion among  the  crows  in  my  garden  I  went  out  to  see  what  was 
the  trouble.  A  large  number  of  crows  were  assembled  and  were 
mostly  standing  upon  the  ground.  In  the  midst  of  them  was  one 
which  seemed  to  be  the  prisoner,  and  three  or  four  others  which 
were  apparently  the  executioners.  They  fell  upon  the  prisoner  with 
great  violence,  pecking  him  upon  the  head,  pushing  him,  and 
pulling  his  feathers,  while  the  prisoner  meekly  submitted  to  his 
punishment  without  trying  to  escape  or  to  retaliate.     I  did  not 
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learn  what  crime  the  prisoner  had  committed,  but,  judging  from 
the  punishment  he  received,  it  must  have  been  very  great.  When 
the  punishment  had  been  inflicted  and  justice  maintained,  the 
prisoner  was  released.  After  standing  quietly  for  a  moment  he 
flew  away,  and  was  probably  ever  afterward  *'a  sadder  and  wiser"' 
crow.     The  court  also  adjourned,  and  the  assembly  broke  up. 

It  is  often  mentioned  of  this  crow  that  it  roosts  in  company,  in 
vast  numbers,  assembling  for  that  purpose  ft*om  the  whole  sur- 
rounding country.  The  late  Capt.  Beavan  says,  "At  Umballahl 
have  observed  crows  in  large  numbers  flying  along  the  grand-trunk 
road  over  twenty  miles  of  an  evening,  for  the  sake  of  roosting  in 
the  station,  returning  in  the  morning  the  same  distance."  There 
are  some  large  trees  in  the  Collector's  garden  at  Ahmednuggur  which 
serve  as  a  roosting  place  for  these  birds.  From  before  sunset 
until  dark  the  crows  may  be  seen  in  great  numbers  coming  from 
all  directions  for  their  night's  lodgings,  and  in  the  early  morning 
they  return  again  to  their  various  hunting  grounds.  I  will  venture 
to  say  that  they  are  the  most  industrious  collectors  of  revenue 
that  emanate  from  that  place. 

Acridotheres  tnstis.  The  common  myna.  This  is  one  of  our 
most  common  and  familiar  birds,  and  it  is  rather  a  favorite,  partly 
because  of  its  cheerful  and  dignified  appearance,  and  partly  because 
it  has  such  a  great  variety  of  notes ;  more  than  once  have  I  heard 
a  strange,  unknown  song,  and  on  going  to  my  window  to  discover 
its  source  have  found  only  my  old  friend  the  mynji.  Some  of  its 
notes  are  not  very  musical,  it  is  true,  but  they  are  always  so  cheer- 
ful, so  rollicking,  that  it  is  a  pleasure  to  have  it  about.  There  is 
one  striking  peculiarity  about  this  bird.  It  has  a  row  of  white  or 
silvery  specks  around  its  red-brown  irises.  This  when  seen  near 
at  hand  gives  it  a  singular  appearance.  So  far  as  I  know,  none  of 
its  allies  has  this^  peculiarity. 

The  myna  is  by  no  means  a  timid  bird.  It  is  able  to  stand  upon 
its  dignity  and  to  defend  its  rights  when  occasion  requires.  Mr. 
Hume  speaks  of  a  male  in  defence  of  his  household  treasures, 
"rushing  after  and  soundly  thrashing  any  chance  crow  (four  times 
his  weight  at  least)  that  inadvertently  passed  too  near  him."  I 
have  seen  a  pair  of  them  in  front  of  my  window  attacking  most 
furiously  a  medium  sized  cobra  that  came  within  a  few  rods  of 
their  nest.  His  snakeship  was  making  the  best  of  his  way  to  a 
neighboring  hedge,  when,  without  waiting  for  the  formality  of 
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putting  on  my  hat,  I  seized  a  stick  and  ran  out  in  the  hot  mid-day 
sun  to  the  assistance  of  the  brave  birds.  After  a  short  conflict 
the  reptile  was  safely  housed  in  a  bottle  of  alcohol. 

The  common  myna  has  been  successfully  introduced  into  the 
Mauritius  and  Andaman  Islands.  Dr.  Carpenter  says  of  this  bird, 
'*In  the  Mauritius,  the  increase  of  locusts,  which  had  been  acci- 
dentally introduced  there,  and  which  were  becoming  quite  a  pest, 
Avas  cheeked  b}'^  the  introduction  from  India  of  a  species  of  bird, 
the  grackle,  which  feeds  upon  them."  (Animal  Physiology',  Para- 
graph 149.)  Why  might  it  not  be  introduced  into  the  Southern 
States  of  America?  It  thrives  in  Northern  India  in  latitude  equal 
to  that  of  the  Gulf  States,  and  at  an  elevation  of  five  thousand 
feet. 

Temenuchuspagodarum.  The  black-headed  myna.  This  species 
is  more  seasonal  in  its  appearance,  and  is  far  more  quiet  and  retir- 
ing in  its  habits  than  the  common  myna.  It  is  a  beautiful  little 
l)ird,  and,  as  Mr.  Hume  says,  ''there  is  something  essentially  gentle- 
manly in  his  look ;  he  is  always  so  exquisitely  gloss}',  neat  and 
clean,  and  he  always  looks  so  perfectly  independent  and  so  thor- 
oughly good  humored." 

Pastor  roseus.  The  rose-colored  starling.  The  rose-colored 
starlings  are  said  to  breed  in  Western  Asia  and  in  Southern  Europe. 
The}'  make  their  appearance  here  during  the  coUi  season  in  time  of 
harvest,  and  make  great  devastation  in  the  fields  of  grain.  In  the 
evening  they  assemble  in  countless  numbers  at  their  chosen  roost- 
ing places,  either  in  trees,  or  in  a  thick  growth  of  prickly-pear. 
I  have  seen  them  in  vast  cloud-like  floqks  flying  back  and  forth 
over  their  roosting  place  for  several  minutes,  and  then  they  would 
suddenly  dai't,  like  an  arrow,  into  the  prickly  pear  and  settle  them- 
selves for  the  night.  On  one  occasion  one  of  these  flocks  was 
tired  into  on  two  nights  in  succession,  and  on  the  third  night,  not 
a  starling  was  to  be  seen  at  that  place. 

Mffiiia  Maldbarica.     The  plain  brown  munia. 

Passer  Indicus,  The  Indian  house  sparrow.  One  does  not 
always  have  to  look  out  of  the  window  to  get  a  glimpse  of  the 
Indian  house  sparrow.  They  are  abundant  everywhere,  in  the 
house  and  out  of  it,  and  they  are  as  mischievous  and  impudent  as 
they  ai*e  common.  They  are  exceedingly  industrious  and  perse- 
vering in  their  mischief,  working  away  for  days  and  weeks  at  any 
little  hole  they  may  find  in  the  walls  and  ceiling  until  they  have 
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enlarged  it  sufficiently  to  give  entrance  to  themselves  and  the 
rubbish  which  they  require  for  their  nests.  Its  chirp  is  loud  and 
shrill,  and  is  continued  with  such  pertinacity  as  to  become  ex- 
tremely annoying.  Indeed  Dr.  Jerdon  pronounces  this  bird  and 
the  common  squirrel  (Sciurus  palmar mn)  "two  of  the  greatest  pests 
in  India."  The  ill-mannered  creature  has  no  regard  for  sacred 
places,  but  enters  the  churches  and  chapels  with  the  utmost  freedom, 
screaming  out  its  loudest  notes,  being  provoked  thereto,  perhaps, 
by  the  singing  of  the  congi-egation.  I  have  been  almost  distracted 
when  preaching  to  a  native  assembly,  by  half  a  dozen  or  a  dozen 
of  these  noisy  creatures  chirping  with  all  their  might  over  my 
head  and  in  every  part  of  the  room.  It  is  of  little  use  to  drive 
them  out ;  for  if  the}'  are  driven  out  through  the  door  they  will 
come  in  at  the  window,  and  if  through  the  window  they  will  return 
at  the  door.  Their  persistence  is  more  than  a  match  for  human 
patience,  nothing  short  of  decapitation  seems  to  be  sufficient  to  keep 
them  from  their  mischief.  I  have  suddenly  closed  the  doors  and 
windows  upon  them,  and  chased  them  back  and  forth  until  in  their 
fright  they  have  fallen  helpless  to  the  floor ;  have  taken  them  in  my 
hand  and  done  everything  to  frighten  them,  but  out  of  sheer  pity 
have  let  thorn  go  alive,  only  to  have  them  return  to  their  work  of 
destruction  at  the  first  opportunity. 

I  have  been  more  particular  in  describing  this  bird  because  of 
the  recent  attempt  to  introduce  a  closely  allied  si>ecies  (Passer 
domestkus)  into  America.  I  confess  that  I  look  with  some  appre- 
hension upon  these  etforts  which  I  believe  to  be  ill-advised  and 
inexpedient.  The  European  house  sparrow  does  not  differ  essen- 
tially in  its  habits  from  its  Indian  ally,  and  so  far  as  I  can  learn,  it 
is  very  generally  regarded  as  a  nuisance  wherever  it  abounds.  In 
some  parts  of  England  a  bounty  is  placed  upon  its  head  and  con- 
siderable sums  of  money  are  paid  for  its  destruction.  In  Spain  it 
is  said  by  Mr.  Howard  Saunders  to  be  "  as  abundant  and  impudent 
as  elsewhere."  The  Passer  domesticus  is  the  common  sparrow  of 
Sj'ria,  according  to  the  llev.  11.  B.  Tristram,  who  says  of  it,  "in  its 
westward  migrations  it  has  acquired  neither  additional  impudence, 
assurance  nor  voracity."  Dr.  Thomson  also  describes  these  same 
Syrian  sparrows  in  the  following  spirited  style.  lie  says  :  "  They 
are  a  tame,  troublesome,  and  impertinent  generation,  and  nestle 
just  where  you  don't  want  them.  They  stop  up  your  stove  and 
water  pipes  with  their  rubbish,  build  in  the  windows  and  under  the 
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beams  of  the  roof,  and  would  stuff  your  hat  full  of  stubble  in  half 
a  day  if  they  found  it  hanging  in  a  place  to  suit  them.  ^  They  are 
extremely  pertinacious  in  asserting  their  right  of  possession,  and 
have  not  the  least  reverence  for  any  place  or  thing."  (Land  and 
Book,  Vol.  1,  page  58.) 

If  the  sparrow  is  to  be  introduced  into  America  to  devour  the 
larvae  of  insects  it  should  bfe  remembered  that  it  is  for  the  most 
part  a  feeder  on  grain,  seeds  and  buds  and  that  it  only  makes  a 
business  of  devouring  grubs  during  its  breeding  season.  K  it  is 
time,  as  has  been  estimated,  that  a  pair  of  them  will  devour  four 
thousand  caterpillars  a  week  during  their  breeding  season,  still 
that  season  continues  but  a  small  part  of  the  year,  during  the 
remainder  of  which  they  may  cause  a  great  amount  of  destruction. 

I  ti-ust  that  those  who  have  to  do  in  this  matter  will  act  advisedly, 
lest  they  should  introduce  that  which  will  eventually  become  as 
great  a  nuisance,  in  its  way,  as  the  curculio  and  the  canker  worm. 

Of  the  five  other  species  of  Indian  sparrows  only  one  is  found  in 
this  region.  The  Passer  JlavicolUs^  or  yellow-necked  sparrow,  is 
altogether  more  modest  than  the  preceding,  and  is,  indeed,  a  very 
different  sort  of  a  bird.  It  does  not  intrude  itself  into  the  society 
of  man,  but  frequents  thin  forest  jungle,  groves  of  trees  and  gardens. 
It  has  a  very  pleasing  song  which  it  pours  forth  from  its  golden 
throat,  seated  upon  the  topmost  twig  of  some  lofty  tree. 

Emberiza  Huttoni.  The  gray-necked  bunting.  This  can  hardly 
be  called  a  familiar  bird  in  the  sense  to  which  we  have  restricted 
that  term,  although  I  have  twice  seen  it  gathering  its  food  upon  the 
ground  in  front  of  my  window  ;  I  mention  it  here  more  particularly 
to  correct  an  error  in  regard  to  its  supposed  limited  distribution. 
Dr.  Jerdon  gives  its  habitat  as  the  N.  W.  Himalayas,  but  thinks  it 
may  be  "a  rare  straggler  into  Western  India."  Mr.  W.  T.  Blan- 
ford  obtained  four  specimens  in  18G7,  in  the  vicinity  of  Nagpore 
and  Chanda,  and  reports  them  as  having  "not  previously  been 
found  so  far  to  the  South."  Rahouri  is  considerably  farther  south 
than  the  places  mentioned  by  Mr.  Blanford,  and  I  have  seen  them 
here  in  large  numbers  during  the  past  year.  I  cannot  however 
explain  the  apparent  suddenness  of  its  appearance.  I  never  saw  it 
to  recognize  it  until  two  years  ago,  and  then  only  a  few  specimens, 
but  during  the  last  cold  season  it  was  very  common,  in  various 
localities  of  hill  and  plain. 

Euspiza  melanocephala.      The  black-headed  bunting  is  present 
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in  vast  multitudes  during  the  cold  season,  and  this  year  (1871), 
up  to  the  first  week  in  April,  a  whole  month  later  than  is  men- 
tioned by  Dr.  Jerdon. 

Columba  intermedia.    The  blue  rock-pigeon. 

Turtur  Cambayensis,  The  little  brown  dove.  Very  abundant 
and  tame,  building  its  nest  sometimes  on  the  verandah  within 
reach  of  the  hand. 

Turtur  Suratensis.  The  Spotted  Dove.  Occasional.  Very 
beautiful. 

Turtur  risona.  The  common  ring-dove.  Very  abundant. 
This  is  a  very  widely  distributed  species.  It  is  one  of  the  three 
common  doves  of  Palestine,  and  is  found  in  Asia  Minor,  and  even 
in  European  Turkey  and  Northern  Africa.  It  has  also  been  intro- 
duced into  New  Zealand.* 

Ortygomis  Ponticeianra.  The  gray  partridge.  Often  seen  in 
small  companies  about  the  hedges. 

Anthropoides  virgo.  The  demoiselle  crane.  A  very  common 
and  beautiful  sight  in  the  cold  season  is  a  flock  of  these  magnificent 
birds  flying  overhead.  They  are  generally  in  a  straight  or  wedge- 
shaped  line,  and  sometimes  form  a  double  line.  They  usually  num- 
ber from  twenty-five  to  a  hundred  in  a  flock,  but  they  sometimes 
appear  in  astonishing  numbers.  Occasionally,  too,  they  rise  to  an 
immense  height,  so  as  hardly  to  be  visible,  or  even  to  disappear 
behind  the  clouds.  During  the  day  they  sit  in  the  sandy  beds  of 
rivers,  but  they  are  very  shy  and  diflScult  to  approach. 


BE  VIEWS  AND  BOOK  NOTICES. 

Scientific  Record,  f — We  are  glad  to  see  that  the  admirably 
edited  "  Scientific  Intelligence "  which  the  Messrs.  Harper  have 
been  publishing  of  late  in  their  Weekly  and  Monthly  has  been  put 

♦I  have  observed  a  very  curious  habit  of  this  bird  which  I  never  saw  noticed  in  any 
published  account.  A  sudden  phower  of  rain  was  one  day  foiling  aHer  some  weeks  of 
dry  weather.  On  going  to  my  verandah  I  saw,  not  ftir  off,  numbers  of  these  birds  lying 
upon  the  ground,  mostly  upon  one  side,  with  the  opi)osite  wing  spread  and  bent  as  far 
as  possible  over  the  back.  I  watched  them  for  some  time  and  found  that  their  object 
was  evident'y  to  cool  themselves  by  allowing  the  large  raindrops  to  faUupon  the  thinly 
clad  portions  of  the  body  under  the  wing. 

t  Annual  Record  of  Science  and  Industry  for  1871.  Edited  by  Spencer  F.  Baird. 
with  the  assistance  of  eminent  men  of  science.    New  York;  Harper  and  Bros.    1872. 
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in  more  permanent  and  accessible  form,  with  the  addition  of  a 
good  deal  of  matter,  original  and  compiled,  which  was  not  suitable 
for  the  columns  of  a  popular  periodical.  Professor  Baird,  of 
course,  needs  no  introduction  to  the  readers  of  the  Naturalist, 
nor  is  any  endorsement  of  the  quality  of  work  he  offers,  required  ; 
we  ma}^  simply  say  that  in  points  of  perspicacity,  comprehensive- 
ness and  thorough  reliability,  the  present  volume  matches  former 
ones  from  the  same  high  source.  Those  who  have  not  seen  the 
"  Record,"  may  be  interested  to  know  that  it  is  a  digested  and  me- 
thodically arranged  abstract  of  the  leaxling  scientific  discoveries  of 
the  past  3^ear,  representing  the  cream  of  current  literature  in 
Science  and  Industry.  It  will  prove  an  extremely  useful  and  con- 
venient handbook  to  all  who  desire  a  general  knowledge  of  what 
is  going  on  in  the  scientific  world,  and  recommends  itself  particu- 
larly to  the  large  class  whose  tastes  have  made  them  readers  and 
friends  of  the  Naturalist.  —  E.  C. 

The  Boston  Society's  Ornithological  Cataloglt:.* — We  are 
informed  by  Prof.  Hyatt  that  "a  catalogue  of  the  birds  in  the  pos- 
session of  this  Society  is  here  begun"  —  a  statement  alone  suffi- 
ciently interesting  ;  and  after  a  particularly  thorough  examination 
of  the  first  number,  it  is  the  more  gratifying  to  learn  that  '''simi- 
lar series  of  observations  upon  the  genera  and  species  will  be  pub- 
lished." The  value  of  even  a  bare  museum  catalogue  is  appre- 
ciated by  working  ornithologists ;  and  how  very  important  this 
class  of  work  may  be  made,  is  shown  by  the  position  that  Schlegel's 
work  on  the  Ley  den  museum  has  taken.  With  a  due  sense  of  what 
is  implied  in  the  remark,  we  judge  that  if  Prof.  Hyatt  continues  to 
work  in  the  same  vein,  the  Society's  "Catalogue"  will  compare 
favorably  with  the  one  just  mentioned.  It  is  true  that  we  recog- 
nize, by  many  tokens,  a  hand  unaccustomed  to  work  in  this  partic- 
ular department,  but  it  is  equally  true  that  we  find  the  subject 
adequately  and  successfully  treated  ;  it  receives  a  fresh  and  vigo- 
rous touch  bringing  out  some  points  that  have  not  hitherto  received 
due  attention.  The  author  shows  plainly  the  qualities  of  the 
trained  naturalist,  which  have  distinguished  him  in  his  own  spec- 
ialties. The  specific  determinations,  to  which  we  assent  in  every 
instance,  are  the  same,  for  the  nine  species  in  the  collection,  as 

*CatnIo^ie  of  the  Ornithological  collection  in  tlie  Museum  of  the  Society.  I.  Sph^- 
niscidce.    By  Alpheus  Hyatt.    1871. 
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those  of  Dr.  Schlegel's ;  the  birds  are,  however,  referred  to  four 
genera,  instead  of  one,  and  for  this,  excellent  reason  appears. 
We  would  only  remark  in  the  matter  of  sj'nonymy,  that  Apteno- 
dytes  ^'Pennantii  Gray"  is  antedated  by  "  Zan^iVosfm  Scopoli," 
while  "  2mpua  Forst."  should  be  cancelled,  on  the  score  of  being 
geographically  inept,  in  favor  of  'Hceniata  Peai.e."  Our  own  slight 
connection  with  the  paper,  in  the  shape  of  some  osteological  mem- 
oranda, must  of  course  not  stand  in  the  way  of  our  according  the 
high  praise  that  Prof.  Hyatt's  work  merits.  —  E.  C. 

Description  of  a  Specimen  op  Bal^noptera  musculus.*  —  As 
is  well  known,  no  mammals  more  rarely  fall  under  the  observation 
of  naturalists  than  the  larger  Cetacea,  and  hence  the  detailed  and 
careful  description  and  illustration  by  figures,  of  the  skeleton  of 
even  a  common  species,  is  a  valuable  contribution  to  science.  As 
a  group,  the  Cetacea  apparently  present  a  remarkable  range  of  in- 
dividual variation,  in  consequence  of  which  both  species  and  genera 
have  been  unduly  multiplied,  a  large  number  of  supposed  species 
being  at  present  known  only  from  single  and  often  imperfect  spec- 
imens, and  in  some  cases  merely  from  a  few  disconnected  bones. 
Those  who  have  had  an  opportunity  of  studying  the  largest  number 
of  specimens  appear  generall}^  disposed  to  favor  a  considerable 
reduction  of  the  number  of  described  species.  In  the  present 
memoir,  Dr.  Dwight  has  given  a  detailed  and  very  satisfactory 
description  of  the  osteology  of  apparently  our  most  common 
species  of  finback  whale,  which  he  believes  to  be  identical  with  the 
Balcenoptera  musculus  of  Van  Beneden  and  the  older  authors,  or 
the  Physalus  antiquorum  of  Dr.  J.  E.  Gra3\ 

"  The  task  undertaken,"  th^  author  observes,  "is  to  add  one  to 
the  list  of  thoroughly  described  skeletons,  and  to  endeavor  to 
show  that  the  range  of  purely  individual  variations  is  greater  than 
is  generall}^  admitted."  In  addition  to  the  description  of  each 
bone,  and  generally  a  comparison  of  it  with  the  published  descrip- 
tions and  figures  of  other  specimens,  he  has  added  an  interesting 
table,  showing  the  comparative  breadth  of  the  skull  and  beak  of 
eleven  described  specimens,  which  indicates  that  while  the  Soci- 
ety's specimen  scarcely  differs  from  the  average,  the  range   of 

*  Description  of  the  Whale  {Bntamoptera  musculus  Auct.)  in  the  possession  of  th© 
Society;  with  remarks  on  the  classification  of  Fin  Wliales.  By  Thomas  Dwight,  jr., 
M.D.  Mem.  Bost.  Soc.  Nat.  Hist.,  Vol.  ii,  pp.  203-230.  11  woodcuts  and  2  plates. 
June,  1872.    (Bead  May  17, 1871.) 
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variation,  in  the  proportion  of  the  elements  mentioned,  amounts 
to  nearly  twenty  per  cent,  of  the  average.  *'In  some  cases," 
Dr.  Dwight  observes,  "  both  skull  and  beak  exceed  the  average 
breadth  ;  in  others  both  fall  short  of  it,  and  again,  in  others  some- 
times one  part,  and  sometimes  the  other  is  out  of  proportion." 
From  the  general  consideration  of  the  subject.  Dr.  Dwight  seems 
to  favor  the  opinion  that  the  so-called  Physalua  Duguidii  is  hardly 
distinguishable  from  the  present  species.     He  further  remarks : 

"When  the  large  number  of  points  in  which  this  whale  is  pecu- 
liar is  considered,  it  can  not  be  denied  that  bolder  feats  in  classi- 
fication have  been  attempted  than  would  be  requisite  to  found  a 
new  species  on  this  specimen.  Such  a  course,  however,  would  be 
quite  unjustifiable.  It  is  to  be  particularly  noticed  that  these 
variations  do  not  point  in  any  one  direction ;  that  if  in  certain 
aspects  this  specimen  approaches  a  certain  other,  yet  in  others 
equally  important,  it  may  resemble  a  third  which  is  quite  unlike 
the  second,  and  in  still  other  respects  be  different  from  both.  A 
slight  study  of  the  writings  of  the  eminent  observers  so  often 
quoted  will  be  sufficient  to  show  that  the  same  is  true,  to  a  greater 
or  less  extent,  of  perhaps  every  well  described  specimen  of  the 
species."    (p.  229.) 

Besides  the  woodcuts  illustrative  of  many  of  the  bones,  a  large 
lithographic  plate  is  devoted  to  figures  of  the  skull  and  other 
important  osteological  features,  and  in  another  plate  are  given 
dorsal,  ventral  and  profile  views  of  the  animal,  accurately  drawn 
soon  after  its  capture  by  Mr.  J.  H.  Blake,  of  the  Museum  of 
Comparative  Zoology,  and  also  a  table  of  external  measurements. 
—J.  A.  A. 

The  Habits  of  the  Orca.*  —  It  is  not  often  that  we  find  in 
popular  magazines  of  the  day,  articles  on  natural  history  subjects 
containing  original  matter  of  a  character  that  commends  them  to 
the  attention  of  naturalists.  But  in  this  very  readable  paper  of 
five  pages.  Captain  Scammon  has  given  us  valuable  information 
respecting  the  habits,  distribution  and  external  characters  of  a 
little  known  group  of  marine  mammals,  —  the  Orcas,  or  the  car- 
nivorous Cetacea,  of  the  Pacific  Coast  of  North  America,  —  based 
on  many  years  of  personal  observation.     The  apparently  fabulous 

♦  The  Orca.  By  Capt.  C.  M.  Soammon.  Overland  Monthly,  July,  187E,  pp.  52-57, 
with  three  ouUine  figures. 
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stories  of  the  strength  and  voracity  of  the  "killers,"  popularly 
current  among  seafaring  men,  seem  now  hardly  exaggerations  of 
the  truth.  Though  apparently  only  rarely  attacking  the  larger 
cetaceans,  they  prey  with  great  rapacity  upon  their  young  and  the 
smaller  species,  as  well  as  also  upon  seals  and  the  larger  fishes. 
Even  the  powerful  old  male  sealions  and  the  full  grown  walruses, 
are  said  to  endeavor  to  avoid  them,  while  their  ability  to  kill  the 
largest  of  the  baleen  whales  seems  ft] lly  established.  The  species 
of ''  killer  "  chiefly  referred  to  in  this  article  appear  to  be  the  Orca 
ater  and  O.  rectipinna  of  Cope,  though  possibly  a  third  species  is 
figured.  The  same  enterprising  magazine  has  at  former  times 
furnished  us  with  other  articles  of  value  from  Capt.  Scammon's 
ready  pen,  respecting  other  marine  mammals  of  the  Pacific 
Coast,  among  them  valuable  papers  on  the  Sea  Otter  ("  Overland 
Monthly,"  Vol.  iv,  Jan.,  1870,  pp.  25-30),  and  the  sealions  and 
seabears  {Ibid.,  Vol.  viii.  Mar.,  1872,  pp.  266-23).  We  are  glad 
to  learn  from  Captain  Scammon  (incidentally  in  a  letter  to  the 
writer)  that  he  proposes  soon  to  collect  his  various  articles  on  the 
seals  and  whales  of  the  Pacific  and  republish  them  in  book  form, 
accompanied  with  illustrations  and  much  additional  matter,  —  a 
work  which  his  long  familiarity  with  them  eminently  qualifies  him 
to  prepare,  and  which  will  be  heartily  welcomed  by  naturalists, 
as  well  doubtless  as  by  the  general  public.  —  J.  A.  A. 

How  Plants  Behave.* — Dr.  Gray  has  just  given  us,  under  this 
title,  a  most  charming  continuation  of  his  Botany  for  Young  Peo- 
ple, commenced  in  the  well  known  volume,  "  How  Plants  Grow." 
Like  that  volume  it  gives  a  simple  and  well  illustrated  account  of 
the  phenomena  of  plant  life,  all  the  more  to  be  enjoyed,  because 
the  author's  scientific  eminence  guarantees  its  entire  agreement 
with  the  last  established  facts  and  theories  in  Botany.  The  plan 
of  the  book  is  thus  stated  in  the  preface : 

"  There  is  a  study  of  plants  and  flowers  admirably  adapted, 
while  exciting  a  lively  curiosity,  to  stimulate  both  observation  and 
thought,  to  which  I  have  long  wished  to  introduce  pupils  of  an 
early  age.  The  time  has  now  airived  in  which  I  may  make  the 
attempt,  and  may  ask  3^oung  people  to  consider  not  only  '  How 

♦  Botany  for  Young  People :  Part  11.  How  they  moye.  climb,  employ  insects  to  work 
for  them,  etc.  By  Asa  Gray.  pp.  46.  I2mo,  with  40  iUustrations.  New  York  and  Chi- 
cago.    Ivison,  Blakeman,  Taylor,  &  Co.    1872. 
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Plants  Grow,'  but  how  plants  Act,  in  certain  important  resp^ts, 
easy  to  be  observed, —  everywhere  open  to  observation,  but  (like 
other  common  things  and  common  doings)  very  seldom  seen  or 
attended  to.  This  little  treatise,  designed  to  open  the  wa}-  for 
the  young  student  into  this  new,  and,  I  trust,  attractive  field, 
may  be  regarded  as  a  supplement  to  the  now  well-known  book, 
the  title  of  which  is  cited  at  the  beginning  of  this  prefatory  note. 
If  my  expectations  are  fulfilled,  it  will  add  some  very  interesting 
chapters  to  the  popular  history  of  Plant-life. 

"  Although  written  with  a  view  to  elementary  instruction,  and 
therefore  with  all  practical  plaii»css,  the  subjects  here  presented 
are  likely  to  be  as  novel,  and  perhaps  as  interesting,  to  older 
as  to  young  readers. 

"  To  those  who  may  wish  to  pursue  such  studies  further,  and  to 
those  who  notice  how  much  is  cut  short  or  omitted  (as,  for  in- 
stance, all  reference  to  discoverers  and  sources  of  information),  I 
may  state  that  I  expect  to  treat  the  subject  in  a  ditferent  way, 
and  probably  with  somewhat  of  scientific  and  historical  fulness, 
in  a  new  edition  of  a  work  intended  for  advanced  students." 

The  book  contains  three  chapters  of  unequal  length.  Of  these, 
the  first  describes  the  motions  of  plants  and  how  they  climb. 
The  third  chapter  takes  up  the  very  curious  fact  that  certain 
plants,  for  the  most  part  in  their  leaves,  possess  living  and 
very  eflScient  insect-traps.  The  Pitcher-plant  and  Sundew  are  fig- 
ured and  described.  In  naming  the  volume  ''  IIow  Plants  Be- 
have," Dr.  Gray  appears  to  recognize  a  personalit}'  in  plants  —  at 
least  he  is  careful,  all  the  way  through,  to  show  that  the  actions 
which  he  explains  are  the  result  of  the  plant's  will ;  and  just  as 
far  as  botanical  science  allows,  he  assigns  the  reasons  for  them. 
The  following,  from  his  account  of  the  Venus*  Flj^trap  of  North 
Carolina  shows  the  ambitious  hunger  which  may  make  a  plant 
carnivorous : 

"  It  cannot  be  supposed  that  plants,  like  boys,  catch  flies  for 
pastime  or  in  objectless  wantonness.  Living  beings  though  they 
are,  they  are  not  of  a  suflSciently  high  order  for  that.  It  is  equally 
incredible  that  such  an  exquisite  apparatus  as  this  should  be  pur- 
poseless. And  in  the  present  case  the  evidence  of  the  purpose  and 
of  the  meaning  of  the  strange  action  is  wellnigh  complete.  The 
face  of  this  living  trap  is  thickly  sprinkled  with  glands  immersed 
in  its  texture,  of  elaborate  structure  under  the  microscope,  but 
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large  enough  to  be  clearly  discerned  with  a  hand  lens ;  these 
glands,  soon  after  an  insiect  is  closed  upon,  give  out  a  saliva-like 
liquid  which  moistens  the  insect,  and  in  a  short  time  (within  a 
week  or  two)  dissolves  all  its  soft  parts  —  digests  them,  we  must 
believe ;  and  the  liquid,  with  the  animal  matter  it  has  dissolved, 
is  reabsorbed  into  the  leaf !  We  are  forced  to  conclude  that,  in 
addition  to  the  ordinary  faculties  and  function  of  a  vegetable, 
this  plant  is  really  carnivorous." 

But  by  far  the  most  interesting  part  of  the  book  is  the  second  and 
longest  chapter,  which  takes  up  the  Fertilization  of  Plants  by  In- 
sects. There  are  especially  two  things  for  which  we  have  to  thank 
Dr.  Gray,  besides  the  general  charm  of  his  writing  upon  this  theme. 
He  has  given  us  the  simplest  and  most  comprehensive  statement  of 
this  great  subject  which  we  have  seen,  and  it  is  no  small  advantage 
to  have  the  enthusiasm  of  a  thorough  student  of  Botany  turned  to 
the  work  of  instructing  others.  But  in  addition,  he  has  taken  his 
illustrations  largely  from  common  flowers,  such  as  the  Iloustonia, 
Kalraia,  Arethusa,  Iris,  etc.,  and  has  figured  each  with  great 
beaut}'  and  accuracy,  lie  has  a  word  upon  each  of  the  many  pe- 
culiarities in  the  arrangement  of  their  stamens  and  pistils  which 
plants  present,  and  shows  that  instead  of  being  limited  to  any 
one  family,  as  to  the  Orchids,  the  agency  of  insects  is  very  largely 
employed  b}^  all  families  of  plants.  It  is  impossible  to  quote 
from  this  chapter  where  all  is  so  interesting,  unless  we  give  a 
word  or  two  of  Dr.  Gray*s  summary,  where  the  flowers  of  an 
estimable  theologian's  poetry  are  themselves  fertilized  in  the 
interest  of  Science : 

*'  The  reciprocity  of  flower  and  flower,  and  of  insects  and  flow- 
ers, is  something  admirable.  Insects  pay  liberal  wages  for  the 
food  which  flowers  provide  for  them.  The  familiar  rhymes  of  Dr. 
Watts  directed  the  attention  of  young  people  to  the  bee  visiting 
the  flower  as  a  model  of  industry.  With  a  slight  change  of  a 
couplet,  adapting  it  to  our  present  knowledge  and  to  the  lesson 
of  mutual  helpfulness,  we  may  read  : — 

How  doth  the  little  basy  bee 

ImpiOTe  each  chiniDg  hour. 
While  gntherlDg  honey  ilay  by  day, 
To  fertilize  each  flower." 

The  paper,  print,  and  illustrations  of  this  little  volume  are 
especially  good.  The  vignette  title  page  is  an  excellent  grouping 
of  the  various  plants  described  within.  —  E.  C.  B. 
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Ornithological  Works  in  Prospect.  —  The  present  year  prom- 
ises to  be  a  marked  one  in  the  history  of  North  American  Orni- 
thology, no  less  than  four  important  works  on  the  subject  being 
already  in  press,  and  nearly  all  so  well  advanced  that  their  publi- 
cation will  probably  not  be  long  delayed.  First,  in  respect  to  time 
of  appearance,  will  apparently  be  the  "  Key  to  North  American 
Birds,*  by  Dr.  Elliott  Coues,  a  gentleman  well  and  favorably 
known  to  the  ornithological  public  through  his  admirable  series  of 
memoirs  on  various  groups  of  our  birds.  The  greater  part  of  this 
work  is  already  in  type,  and  its  publication,  may  be  expected  early 
in  the  coming  autumn,  the  prospectus  of  the  work  having  already 
been  issued.  Through  the  kindness  of  the  publishers  we  have  been 
favored  with  advance  sheets  of  the  portion  printed,  and  can  hence 
speak  the  more  confidently  of  its  character.  The  work  is  didded 
into  three  parts,  —  a  general  "  Introduction,"  an  analytical  '*  Key  " 
of  the  genera  and  subgenera,  and  a  general  ''  Synopsis"  of  the  spe- 
cies. The  Introduction  giVes  a  popular  elementary  exposition  of 
the  leading  principles  of  ornithology,  in  which  especial  attention 
is  paid  to  the  description  of  the  external  parts  and  organs  of  birds, 
which  are  illustrated  by  appropriate  figures.  The  definition  of  the 
technical  terms  in  common  use  in  ornithological  writing  is  partic- 
ularly full  and  clear,  surpassing  in  this  respect  any  similar  treatise 
on  the  technicalites  of  the  science  with  which  we  are  acquainted. 
The  Key  forms  a  novel  feature  in  zoological  manuals,  constituting 
an  artificial  analysis,  in  a  continuous  table,  of  the  genera  and  sub- 
genera, similar  in  character  to  the  analytical  keys  that  have  been 
so  successfully  introduced  into  botanical  manuals.  In  connection 
with  the  definitions  of  terms  contained  in  the  Introduction,  the  stu- 
dent is  guided  at  once  to  the  identification  of  any  specimen  of  North 
American  bird  he  may  have,  however  slight  his  previous  experi- 
ence. It  hence  forms  an  invaluable  feature  of  the  work  to  col- 
lectors and  amateurs.  In  the  Synopsis  that  follows,  the  species 
are  arranged  in  an  approved  systematic  sequence,  and  are  very 
fully  and  concisely  described,  all  the  characters  which  are  really 
distinctive  and  essential  being  given  without  confusing  the  student 
with  unimportant  details.     A  large  number  of  full  length  figures, 

♦Key  to  North  American  Birds:  containing  a  concise  account  of  even*  species  of 
living  and  fossil  bird  at  present  known  from  the  continent  north  of  the  Mexican  and 
United  States  Boundary.  lUustrated  by  6  steel  plates  and  upwards  of  250  woodcuts. 
By  EUiott  Coues,  Assistant  Surgeon  United  States  Army.  Salem :  Naturalists'  Agency. 
18?2.    Imperial  8vo,  cloth. 
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and  over  two  hundred  figures  illustrating  the  head  as  well  as  the 
feet  and  occasionally  other  parts,  add  greatly  to  the  value  of  the 
work.  The  higher  groups  are  also  quite  fully  characterized,  and  in 
connection  with  their  diagnoses  much  general  matter  of  interest 
is  presented.  Although  the  work  is  not  to  any  great  extent 
biographical,  the  leading  traits  of  the  various  groups  and  of 
most  species  are  tersely  presented,  and  the  geographical  dis- 
tribution of  each  quite  fully  stated.  The  author  makes  a 
considerable  reduction  in  the  number  of  species  that  have  hitherto 
been  generally  accepted,  assigning  a  few  to  the  list  of  synon^^mes, 
but  by  far  the  greater  part  of  the  reduction  results  from  a  judi- 
cious discrimination  between  species  and  geographical  varieties, 
—  a  reform  urgently  demanded  by  the  advance  of  science.  By 
this  means  the  rank  and  relationship  of  the  different  forms  de- 
scribed is  clearly  expressed. 

Another  important  feature  of  the  work  will  be  a  synopsis  of  the 
fossil  birds  of  North  America,  which  will  furaish  the  student  with 
the  first  connected  presentation  of  the  subject  that  has  been  made, 
embracing  a'  summary  of  the  different  disconnected  descriptions 
of  our  fossil  birds,  which  at  present  are  to  be  found  only  in  the 
original  memoirs  scattered  through  the  proceedings  and  transac- 
tions of  scientific  societies. 

The  typographical  appearance  of  the  work  is  all  that  can  be 
desired,  and  would  be  a  credit  to  any  publishing  house.  It  is 
printed  on  toned  paper,  and  illustrated  by  six  steel  plates  and 
about  two  hundred  and  fifty  woodcuts. 

It  is  unquestionably  destined  to  rank,  as  a  text-book  of  North 
American  Ornithology,  as  a  work  of  equal  importance,  in  its  own 
province,  with  "  Gray's  Manual  of  Botany  "  and  Packard's  "  Guide 
to  the  Study  of  Insects,"  in  their  respective  fields,  thus  forming  to 
the  inexperienced  student  an  invaluable  guide,  and  a  convenient 
work  of  reference  to  those  more  advanced ;  while  its  moderate  cost 
places  it  within  the  reach  of  all.  While  its  limits  prevent  a  com- 
plete citation  of  previous  authors,  all  our  general  works  are  cited, 
including  the  older  works  of  Wilson,  Nuttall  and  Audubon,  and 
Baird's  elaborate  and  indispensable  general  works,  and  numerous 
original  papers  in  the  publications  of  scientific  societies. 

The  most  complete  work  on  North  American  Ornithology,*  yet. 

♦The  Birds  of  North  America.  By  Prof.  Spencer  F.  Baird,  with  the  cooperation  of 
Dr.  T.  M.  Brewer  and  Mr.  Robert  Ridgway.    Little,  Brown,  and  Co.,  Boston.    1872. 
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published  or  iti  prospect,  is  doubtless  that  recently  announced  by 
Messrs.  Little,  Brown  and  Co.,  of  Boston.  This  will  be  an 
entirely  original  work,  prepared  by  Professor  S.  F.  Baird,  Assistant 
Secretary  of  the  Smithsonian  Institution,  with  the  cooperation  of 
Dr.  T.  M.  Brewer  of  Boston  and  Mr.  Robert  Ridgway  of  Illinois. 
The  well  known  scientific  attainments  of  these  gentlemen  will 
warrant  the  public,  in  anticipating  a  thorough  treatment  of 
the  subject,  since  their  facilities  are  unequalled  and  their  ability 
unquestionable.  That  such  a  work  is  at  present  greatly  needed 
must  be  apparent  to  every  one  at  all  familiar  with  the  sub- 
ject, since  our  latest  general  treatise  on  the  habits  of  the  birds  of 
this  continent  is  that  of  Audubon,  published  nearly  a  third  of  a 
century  ago,  when  the  vast  regions  north  of  Canada  and  west  of 
the  Missouri  River  were  almost  a  terra  incognita^  especially  in 
respect  to  ornithology.  Fourteen  years  have  also  passed  since  the 
publication  of  the  last  general  work  on  the  technical  ornithology 
of  this  country,  during  whicTi  interval  our  knowledge  of  the  sub- 
ject has  vastly  increased.  In  addition  to  an  exhaustive  treatment 
of  the  technical  portion  of  the  science,  the  present  work  will  contain 
full  biographies  of  the  species,  including  a  large  amount  of  origi- 
nal matter.  As  announced  in  the  prospectus,  the  object  of  this 
work  "  is  to  give  a  complete  account  of  the  birds  of  the  whole  of 
North  America,  north  of  Mexico,  arranged  according  to  the  most 
approved  system  of  modern  classification,  and  with  descriptions 
which,  while  embodying  whatever  is  necessary  to  the  proper  defi- 
nition of  the  species  and  their  varieties,  in  as  simple  language  as 
possible,  exclude  all  unnecessary  technicalities  and  irrelevant 
matter."  The  work  is  said  to  be  in  an  advanced  stage  of  prepara- 
tion, the  first  volume  being  promised  b}*  the  1st  of  December,  to 
be  followed  by  others  during  the  winter,  the  whole  to  be  comprised 
in  a  series  of  probably  four  volumes,  the  land  birds  perhaps  occu- 
pying three ;  all  the  volumes  will  be  profusely  illustrated.  The 
illustrations  are  to  consist  of  a  series  of  outlines  of  the  wings,  tail, 
bill  and  feet  of  each  genus,  with  a  series  of  full  length  figures  of 
one  species  of  each  genus,  in  addition  to  a  series  of  plates.  The 
work  is  to  be  furnished  in  two  editions,  one  plain  and  the  other 
with  the  plates  carefully  colored  by  hand.  The  publishers  feel 
justified  in  promising  a  work  that  in  many  respects  will  be  as 
marked  an  advance  be^'ond  its  predecessors  as  was  that  of  Audu- 
bon ;  and  that  in  typogiaphical  excellence  and  in  the  accuracy  and 
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beauty  of  its  illustrations  it  will  surpass  anything  of  the  kind  ever 
published  in  America  or  in  Europe.  From  a  carefbl  examination 
of  advance  sheets  of  the  greater  part  of  the  first  volume  we  feel 
sure  it  will  not  disappoint  the  expectation  thus  awakened. 

We  are  also  promised  the  early  appearance  of  a  valuable  original 
work  on  the  birds  of  Florida,*  by  Mr.  C.  J.  Maynard  of  which 
the  prospectus  was  issued  a  short  time  since.  This  is  announced 
to  be  published  in  twelve  parts,  and  to  contain  original  descrip- 
tions of  two  hundred  and  fifty  species,  with  full  biographical 
notices,  and  to  be  illustrated  with  five  plates  drawn  and  colored 
ft-om  nature.  As  Mr.  Maynard  has  spent  the  greater  part  of 
three  years  in  Florida,  devoting  himself  exclusively  to  ornitho- 
logical pursuits,  and  has  visited  all  parts  of  the  state,  including 
the  Keys  and  the  Everglades,  we  are  led  to  expect  much  valuable 
information,  in  respect  to  the  birds  of  that  little  known  region. 
While  the  biographical  part  is  written  in  an  animated,  popular 
style,  the  technical  details  will  render  it  a  work  of  importance  to 
the  scientific  student.  It  is  to  be  issued  of  full  quarto  size,  and 
judging  from  the  sample  pages,  its  typographical  execution  will 
be  excellent. 

A  fourth  work  on  North  American  Ornithology,  now  in  press,  is 
the  Ornithological  Report  of  Mr.  Clarence  King's  exploration  of 
the  Fortieth  Parallel,  prepared  by  Mr.  Robert  Ridgway.  This  we 
understand  will  be  shortly  issue<i,  in  the  same  elegant  style  of 
execution  that  has  characterized  the  previous  volumes  of  this 
important  survey  of  which  it  will  form  the  sixth  of  the  series.  It 
covers  a  field  hitherto  scarcely  explored,  and  Mr.  Ridg way's  three 
years  of  field  work  in  the  country  between  the  Uintah  Mts.  and  the 
Pacific  Coast,  leads  us  to  expect,  from  the  care  and  thoroughness 
that  mark  this  author's  previous  works,  a  volume  of  extreme  value 
to  ornithological  science. 

At  our  request  the  author  has  kindly  given  us  a  summary  of  its 
contents,  from  which  we  learn  that  it  will  consist  of  three 
parts, — the  first  to  be  introductory,  the  second  biographical,  while 
the  third  will  consist  of  a  monograph  of  the  North  American 
Raptores.    The  introductory  part  will  embrace  a  list,  of  the  species 

*  The  Birds  of  Florida :  containing  Original  Descriptions  of  upwards  of  Two  Hundred 
and  Fifty  Species,  witli  notes  upon  ttieir  habits,  etc. ,  by  C.  J.  Maynard.  With  flye 
plates  drawn  and  colored  (h>m  nature,  by  Helen  S.  Farley.  Salem ;  Naturalists'  Agency 
1872.    IS  pts.  4to. 

AM  BR.  NATURALIST,  VOL.  VL  81 


Digitized  by 


Google 


482  REVIEWS   AND   BOOK  NOTICES. 

of  the  adjoining  provinces  not  met  with  during  the  Survey;  a 
chapter  on  the  ''  characteristic  features  of  the  Avifauna  of  the 
Great  Basin,"  and  on  ''  the  distribution  of  its  local  Avifaunas." 
It  will  also  treat  of  '*  geographical  variation  in  color  and  propor- 
tions ,"  of  ^'  hybridism"  and  of  **  certain  so  called  '  individual*  vari- 
ations." Also  a  ''systematic  catalogue  of  the  species  obtained 
and  observed  during  the  progress  of  the  survey "  will  be  given, 
and  a  ''  comparison  of  the  Avifauna  of  the  Truckee  Valley,"  in 
spring,  summer  and  winter,  with  other  matter  of  a  similar  char- 
acter. The  biographical  section  will  contain  an  account  of  the 
habits,  etc*,  of  all  the  species  observed  (some  220  or  more)  with 
measurements  of  specimens  and  other  notes.  The  Appendix,  as 
previously  stated,  will  be  devoted  to  a  monograph  of  the  North 
American  Raptores,  This  is  a  work  that  has  engaged  Mr.  Ridg- 
way*s  attention  for  several  years,  and  in  which  we  are  promised  a 
new  classification  of  the  Falconidce,  materially  different  from  that 
and  based  almost  wholly  on  osteological  grounds.  The  generic 
and  subgeneric  characters  will  be  illustrated  by  accurate  outline 
figures,  and  the  species  of  all  the  Raptores  will  be  distinguished 
not  only  by  full  descriptions  of  all  their  known  stages  of  plumage, 
but  synoptically  in  tables,  in  which  they  will  be  compared  with  all 
their  exotic  allies. 

The  greater  part  of  the  work  is  said  to  be  already  in  type,  and 
we  look  forward  to  its  publication  with  unusual  interest. — J.  A.  A. 

Prof.  Snow's  List  op  Kansas  Birds. — For  one,  I  wish  to  ex- 
press, through  the  Naturalist,  my  obligations  to  Prof.  »Snow  for 
his  list  of  the  Birds  of  Kansas,  and  to  commend  the  principle  upon 
which  he  has  scrupulously  acted  —  to  mention  no  birds  in  regard  to 
the  occurrence  of  which  in  the  state,  he  had  not  positive  evidence. 
Such  local  lists,  at  least  in  my  opinion,  are  only  of  value  when 
thus  made.  I  am  glad  to  know  that  at  least  one  compiler  of  a  local 
list  has  been  able  to  resist  the  besetting  temptation  to  swell  his 
catalogue  b}^  mere  guess  work,  or  by  giving  us  a  redundant  list  of 
birds  that  ''probably  will  be"  or  ''ought  to  be  found"  within  the 
prescribed  limits.  So  far  as  his  list  went,  it  was  honest  and  relia- 
ble, and  one  that  can  be  easily  increased  by  addenda  as  occasion 
arises  and  the  knowledge  is  given.  But  it  has  been  my  experience 
that  the  error  of  including  species  that  never  occur,  is  irretrievable. 
Swainson's  warbler  seems  destined  to  figure  forever  as  a  bii'd  of 
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Massachusetts  with  my  name  for  the  authority,  and  Dendroica 
ccerulea  and  Polioptila  ccerulea  are  continually  quoted  for  New 
England,  without  the  slightest  reason  for  so  doing  ;  and  now  that 
Pi'of.  Snow  has  given  us  a  reliable  basis  for  an  authentic  list  of 
the  Birds  of  Kansas,  I  for  one  am  not  inclined  to  criticise  that 
list  because  of  species  that  escaped  his  knowledge,  or  because  of 
a  few  misprinted  asterisks,  to  m^k  as  breeding  in  Kansas,  birds 
that  probably  go  farther  north.  We  would  only  advise  Prof. 
Snow  when  next  he  revises  his  list,  to  distinguish  between  the 
birds  found  in  Kansas  during  the  breeding  season  and  those  the 
nests  of  which  have  been  positively  found.  This  is  often  an  im- 
portant distinction,  more  so  than  would  at  first  appear.  Barren 
and  unmated  birds  are  occasionally  found  where  they  do  not  breed. 
— T.  M.  B. 

In  regard  to  the  above,  I  wish  to  add  a  word  or  two.  I  agree 
with  '*  T.  M.  B."  that  Prof.  Snow  has  placed  ornithologists  under 
obligations  by  his  "  List  of  the  Birds  of  Kansas,"  and  especially 
since  the  additions  he  makes  below,  and  the  correction  of  typo- 
graphical errors,  etc.,  in  the  new  edition  I  understand  he  is  about 
to  publish,  will  make  it  a  correct  exposition  of  the  avian  fauna  of 
Kansas,  as  known  at  the  present  time.  Professor  Snow  certainly 
avoided  the  "  besetting  temptation  to  swell  his  catalogue  by  mere 
guesswork"  for  through  correspondence  with  him  I  have  been 
gratified  to  learn  that  not  a  species  was  included  except  on  good 
evidence,  and  that  many  of  the  apparent  mistakes  to  which  I 
called  attention  in  the  June  number  of  the  Naturalist,  in  respect 
to  species  marked  as  breeding,  were  due  to  typographical  errors. 
Having  had  considerable  experience  in  the  use  of  local  lists,  I  may 
perhaps  be  pardoned  for  still  persisting  that  if  he  had  restricted 
his  list  to  Eastern  Kansas,  or  even  to  the  birds  actually  observed 
in  the  vicinity  of  Lawrence,  it  would  have  been  a  far  more  useful 
contribution  to  geographical  zoology.  'The  fault  of  many  lists, 
especially  of  those  that  are  essentially  merely  nominal,  is  that 
they  cover  too  much  ground.  Almost  any  of  our  larger  states 
embrace  portions  of  country  ver^'  different  in  their  climatic  and 
faunal  aspects,  and  it  is  hence  quite  insufficient  to  give  merely  the 
names  of  the  species,  without  indicating  whether  they  are  acci- 
dental, occur  only  over  limited  areas,  or  uniformly  over  the  whole 
area  in  question.  My  notice  of  Prof.  Snow's  paper  being  a  con- 
scientious review  of  its  character  as  judged  by  its  "  internal  evi- 
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dence," — for  I  could  not  be  expected  to  discriminate  between 
typographical  errors  and  those  that  were  not,-:- 1  felt  called 
upon  to  notice  the  omission  of  species  that  were  among  the  most 
characteristic  over  half  the  area  of  the  state ;  nor  could  I  antic- 
ipate the  speedy  additions  and  emendations  by  which  Prof.  Snow*s 
first  brochure  seems  about  to  be  transformed  into  as  complete 
an  exposition  of  the  avian  fauna  of  Kansas  as  our  knowledge 
of  the  subject  at  present  permits. 

The  above  remarks  are  perhaps  due  to  Prof.  Snow ;  and  it  is 
likewise  due  to  myself  to  state  that  if  any  imfairness  of  criticism 
or  lack  of  appreciation  on  my  part  of  the  value  of  Prof.  Snow*s 
list  is  implied  in  the  above  remarks  of  ''T.  M.  B.,"  I  must  beg 
leave  to  state  that  I  fail  to  see  the  justness  of  any  such  implica- 
tion.—  J.  A.  A. 

Since  publishing  my  Catalogue  of  the  Birds  of  Kansas,  Mr. 
Allen's  article  in  the  May  Naturalist  has  appeared,  containing  18 
species  not  on  my  list,  and  he  has  also  informed  me  of  4  others. 
Prof.  Baird  also  has  kindly  gone  through  the  Smithsonian  collec- 
tions and  sent  me  23  more  species,  represented  there  but  not  enu- 
merated in  my  catalogue,  and  Mr.  E.  A.  Popenoe  of  Topeka  has 
added  one  other.  This  gives  a  total  addition  of  45  species,  swell- 
ing the  list  to  284  species  (or  282  species^  if  Nos.  9  and  10  and 
Nos.  12  and  13  are  considered  identical).  The  names  contained 
in  the  following  addenda*  will  be  incorporated  in  a  revised  edition 
of  the  catalogue.  —  Frank  H.  Snow,  Lawrence^  Kansas^  May  15. 

*  Additions  to  the  Catalogue  of  Birds  of  KanaaSy  communicated  by  J.  A.  Allen  and  S.  F. 
Baird :^3fi,  Hypotriorchis  Richardsoni,  Richardson's  Merlin ;  Baird.  17a,  Ictinia  Mie- 
ei:j^ippieu!«i^f|,  Mississippi  Kite;  Baird.  44a,  Antrobtomus  Nuttallii,  Poor-wUl ;  Allen, 
seen  near  Topeka.  45a,  Chordeiles  Henryl,  Western  Xighthawk;  Allen,  at  Ft.  Hays. 
46»,  Milvulus  forflcatus,  Swallow-tail  Flycatcher;  Baird,  seen  at  Ft.  Riley.  60a.  Tnrdna 
Pallat^ii.  Hermit  Thrush ;  Baird.  66a,  Pamla  Americana,  Blue  Yellowback ;  Allen,  near 
Leavenworth.  68a,  Greothlypis  Philadelphia;  Allen.  70a,  Helminthophaga  pinas.  Blue- 
winged  Yellow  Warbler;  Adlen.  70b,  H.  chrysoptera,  Grolden-winged  Warbler;  Baird. 
70c,  H.  ruflcapiUa,  Nashville  Wivrbler;  Allen,  near  Leavenworth.  74a,  Seiorus  Nove- 
boracensis,  Small-billed  Water  Thrush;  Baird.  76a,  Dendroica  Blackbumias,  Allen. 
76b.  D.  caerulea.  Blue  Warbler;  Allen,  near  Leavenworth.  76d,  D.  caerulescens,  Black 
throated  Warbler;  Baird.  76c,  D.  virens,  Black-throated  Green  Warbler;  Baird.  79a, 
Myiodioctes  mitratus,  Hooded  Warbler;  Allen,  near  Leavenworth.  81a*,  Pyranga  aes- 
tiva;  Baird.  94a,  Vireo  Noveboracensis ;  Baird;  Allen.  96a,  V. solitarias;  Baird.  lOSa, 
Troglodytes  hyemalis.  Winter  Wren ;  Baird.  103a,  Sitta  Canadensis,  Red-bellied  Na^ 
hatch;  Baird.  118a,  Plectrophanes  pictus;  Baird.  118b,*  P.  omatus, Chestnut-collared 
Bunting;  Allen,  near  Ft.  Hayes.  118c,  P.  Maccownll,  Maccown's  Long^par;  Alien,  at 
Ft.  Hays.  118d,  P.  melanomus;  Baird.  132a,*  Splzella  pallida.  Clay-colored  Bunting; 
Allen,  near  Topeka.  135a,  Peucsea  Cassinii,  Allen,  near  Ft.  Hays.  140a,*  Guiraca  me- 
lanocephala.  Black-headed  Grosbeak;  Allen,  at  Ft.  Hays.  164a,*  Pedioocetes  phasia- 
nellus,  Sharp-tailed  Grouse;  Allen,  north  of  Ft.  Hays.    177a,*  .Sglalitis  montanoa, 
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BOTANY. 

Botany  Foktt  Years  Ago.  —  In  a  Washington  book-stall,  was 
found  not  long  since,  a  copy  of  a  book,  probably  now  becoming 
rare.  *'  Florae  Columbianae  Prodromus  Exhibens  Enuraerationem 
Plantarum  quae  hactenus  ExploraUe  sunt:  or  A  Prodromus  of 
The  Flora  Columbiana,  Exhibiting  a  List  of  All  the  Plants,  which 
have  as  yet  been  Collected.  Compiled  by  John  A.  Brereton,  M.D., 
U.S.A.,  Washington.  Printed  by  Jonathan  Elliot,  and  sold  at  his 
store  on  Pennsylvania  Avenue,  1830." 

The  preface  states  that  in  1825,  was  formed  "The  Botanic 
Club,"  consisting  of  Wm.  Mechlin,  Wm.  Rich,  Alex.  Mc Williams, 
M.D.,  John  A.  Brereton,  M.D.,  and  James  W.  Bobbins,  M.D., 
having  for  its  object  "  to  explore  and  to  investigate,  de  novo^  the 
indigenous  plants  growing  in  the  District  of  Columbia. 

As  the  result  of  five  years'  exploration,  this  l^odromiis  is  pub- 
lished, giving  a  list  of  four*  hundred  and  thirty-eight  genera  with 
nine  hundred  and  nineteen  species,  a  large  number  for  one  locality. 
But  again  quoting  from  the  preface,  "The  erudite  Botanist  will  be 
astonished  to  perceive  the  names  of  several  plants,  in  this  Prodro- 
mus, which  he  is  well  aware,  belong  to  other  localities ;  but  when 
he  considers  the  various  and  alpine  sources  of  our  majestic 
Potomac,  on  whose  stream  their  rudiments  are  borne,  and  deposited 
along  its  bank,  his  astonishment  will  cease."  The  plants  are  ar- 
ranged according  to  the  Linnaean  System,  while  in  an  appendix  is 
given  "  An  Exposition  of  the  Natural  System  of  Jussieu." 

This  little  work  gives  a  pleasant  picture  of  scientific  interest  and 
zeal,  so  long  ago,  and  carries  us  back  to  the  earl}'^  days  of  Amer- 
ican Botany.  In  the  list  of  authors,  we  find  no  mention  of  the 
name  of  Dr.  Gray  (to-day  it  would  be  like  the  play  of  Hamlet  with 
the  part  of  Hamlet  left  out),  but  instead,  Clayton,  Walter,  Michaux, 

Moantoin  Ployer;  Allen,  western  Kansas.  178a,  JE.  melodus.  Piping  Plover;  Baird. 
178bf  Squatarola  helvetica.  Black-bellied  Plover;  Baird.  185a,  Tringa  Americana,  Red- 
backed  Sandpiper;  Allen,  near  Leavenworth.  186j,  Actodroma'*  Bnirdii;  Baird.  107a, 
Limosa  Hudsonica;  Baird.  198a,  Numenius  Hudaonicue;  Baird.  Id8b.  N.  borealis, 
Esqaimanx  Curlew;  Allen,  a  single  specimen  seen.  202a,  Gallinula  galeata;  Baird. 
207a,  Bemicla  Hutchinsii;  Baird.  223a,  Mergus  serrator;  Baii*d.  56a,*  Empidonax 
acaillcus.  Green-crested  Flycatcher;  AUen,  E.  Kansas.  76e,*  Dendroioa  discolor, 
Prairie  Warbler;  Allen,  E.  Kansas.  122a,  Cotumiculus  Henslowli,  Henslow's  Bunting; 
Popenoe,  Topeka.  201a,  Porzana  Jamaicensis,  LitUe  Black  Rail,  AUen,  one  specimen. 
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Rich,  Pursh,  Bigelow,  Nuttall,  Barton,  Elliot,  Torrey  and  Dar- 
lington, the  latter  of  whom  is  spoken  of  as  giving  them  his  assist- 
ance, while  a  member  of  the  House  of  Representatives. 

Should  such  an  example  be  imitated,  and  Natural  History  Socie- 
ties spring  up  in  every  city  or  even  village,  not  ambitiously 
seeking  to  accumulate  large  collections,  but  simply  to  make  as 
complete  as  possible  local  collections  of  the  fauna,  flora,  etc.,  of 
the  vicinity,  how  many  youthful  naturalists  might  be  trained,  and 
what  valuable  additions  might  be  made  to  our  stock  of  knowledge 
respecting  the  inhabitants  of  our  fields,  woods  and  waters ! 

Another  item  of  interest  is  found  in  this  little  book,  "  It  would 
appear  from  recent  observations,  that  some  plants  are  periodical  in 
their  efflorescence ;  or  from  some  unknown  cause,  disappear  for 
several  years  at  a  time ;  for  instance.  Orchis  spectabilis  was  found 
by  members  of  the  late  Botanical  Society,  eight  or  ten  years  ago ; 
and  although  the  most  diligent  search  has  been  made  for  it,  for  at 
least  five  years  past,  it  has  not  been  discovered  until  this  season, 
when  it  is  very  abundant,  and  has  been  found  in  various  parts  of 
the  District,  by  different  individuals.  I  have  also  observed  that 
Arethusa  bulbosa  is  very  abundant  some  years,  and  during  others 
extremely  rare.  About  five  years  since,  Batschia  canescens^  was 
found  in  great  abundance,  near  the  Race-course,  but  has  never 
been  seen   since." 

The  writer  has  had  many  similar  experiences.  In  18G0,  he 
found  Suhxdaria  aquatica^  growing  very  plentifully,  on  the  muddy 
banks  of  a  canal  basin,  near  Portland,  Me.,  but  has  never  been  able 
to  find  a  trace  of  it  since. 

Cypripedium  arietinum  was  found  some  years  ago,  in  the  vicin- 
ity of  Portland,  quite  plentifully,  by  Dr.  \Vm.  Wood.  Several 
times  during  the  next  five  years  we  visited  the  locality,  but  found 
not  a  plant,  till  1869,  when  we  gathered  some  twenty  specimens. 

Again,  the  writer  botanized  in  the  vicinity  of  Seneca  Lake,  in 
company  with  Prof.  Wm.  H.  Brewer  of  Yale  College,  one  or  the 
other  of  us,  going  over  the  ground  quite  thoroughly  for  seven 
summers,  and  collecting  over  seven  hundred  species. 

During  these  seven  years,  many  species  appeared,  disappeared, 
and  reappeared,  without  apparent  cause,  and  without  perceptible 
change  in  the  climatic  or  other  conditions.  Among  these,  were 
Rannnculus  Purshii^  Aphctrum  hyemale,  Orchis  spectabilis,  Ptero- 
spora  andromedea,  and  others  not  now  remembered. 
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Probably  every  careful  botanist  wouUl  be  able  to  relate  similar 
experiences. —  J.  W.  Chickering,  Jr.  Washington. 

MoosEwooD  Fibre. —  At  a  recent  meeting  of  the  California 
Academy  of  Sciences,  Dr.  A.  Kellogg  presented  specimens  of  the 
bark  of  a  shrub  Dirca  palustris  (Moose wood)  of  stronger  fibre 
than  any  hitherto  known,  obtainable  in  this  vicinity  by  tons  and 
in  the  valley  of  the  Mississippi  by  millions  of  tons. 

The  bark  presented  was  in  the  crude  condition  as  it  came  from 
the  Ramie  machine.  The  entire  shrub,  wood  and  bark,  is  suitable 
to  work  into  fine  quality  of  paper. 

If  desirable  to  separate  the  bark,  it  is  done  in  the  easiest  man- 
ner possible.  On  the  State  University  gi*ounds  may  be  seen  a 
tree  four  and  one-half  to  five  inches  in  diameter.  Mixed  with 
silk  the  fibre  is  superior  to  Ramie.  Even  for  coarse  fabrics  it  ma}' 
prove  a  substitute  for  jute,  of  which  a  very  large  amount  is  annu- 
ally imported  into  the  Southern  States  for  baling  cotton.  The  tree 
is  familiar  to  us  as  Moosewood,  but  has  not  heretofore  been 
brought  forward,  so  far  as  we  are  aware,  as  material  for  paper. 

Obione  Suckleyana  Torrey. — In  our  Colorado  collections  last 
year  we  find  this  plant,  perhaps  the  first  time  gathered  so  far 
north. —  Thomas  Meehan. 

Botanical  Notabilia. — E.  A.  Thompson  of  North  Woburn  an- 
nounces a  wild  double-flowered  state  of  Saxifraga  Virginiensis, 
We  have  heard  of  this  in  only  one  instance  before.  Rev.  N.  Cole- 
man finds  at  Grand  Rapids,  Michigan,  a  Trillium  grandijlorum 
"with  six  sepals  and  fifteen  petals,  all  green."  This  chlorosis 
monstrosity  occurs  occasionally,  but  we  have  never  seen  so  many 
floral  leaves.  Also  Itanunculus  Purshii  with  leaves  all  dissected 
although  the  plants  were  strictly  terrestrial,  rooted  in  merely 
moist  ground. 

Correction.  —  In  my  remarks,  in  the  last  number,  on  Quercus 
alba  var.  Gunnisonii^  I  wrote,  '*  some  of  the  trees  have  the  bark  of 
Q.  alha^**  not  none  of  the  trees,  as  was  printed.  — Thos.  Meehan. 

ZOOLOGY. 

The  Gregarious  Rat  of  Texas  {Sigmodon  Berlandierii), — 
This  is  a  burrowing,  gregarious  rat,  and  like  the  Prairie  dog  lives 
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in  towns  on  the  prairie.  They  dwell  together  in  families.  They 
prefer  light  sandy  soil  on  the  prairie,  where  the  shivered  limy 
sandstone  crops  out,  but  when  the  prairie  is  enclosed  and  culti- 
vated, they  take  possession  of  the  fencing,  and  burrowing  under 
the  bottom  rail,  excavate  suflScient  cells  and  construct  their  copious 
grassy  beds  there.  Out  on  the  prairie,  in  the  wild  state,  they 
make  one  principal  burrow,  in  front  of  which  they  pile  up  the  earth 
that  comes  from  all  their  subterranean  galleries.  They  rarely 
extend  their  main  burrow  more  than  eight  or  nine  inches  in  depth, 
while  their  underground  passages  are  seldom  more  than  four  or 
five  inches  below  the  surface.  They  also  construct  several  secret 
outlets,  opening  ten  or  twelve  inches  from  the  main  hole,  which 
opening  they  very  ingeniously  conceal  by  strewing  a  few  grass 
blades  over  it ;  and  so,  when  the  rat  hunter  attacks  the  citadel  the 
inmates  escape  through  some  of  the  concealed  passages.  Eight  or 
nine  inches  deep  and  turned  a  little  to  one  side  in  the  main  hole,  is 
a  cavity  seven  or  eight  inches  in  diameter,  filled  with  tine,  soft  grass 
blades,  which  must  be  quite  warm  and  pleasant,  serving  the  family 
for  winter  quarters.  During  the  hot  months,  they  construct  nice 
grass  beds  in  a  basinlike  cavity,  which  they  dig  out,  under  the 
sides  of  large  tufts  of  grass,  or  little  heaps  of  brush.  The  above 
is  about  the  average  customs  of  the  distinct  families  in  reference 
to  the  manner  of  making  their  homes,  and  in  the  same  district, 
in  suitable  soil,  they  construct  many  such  family  residences,  and 
cut  out  very  nice,  clean  roads  from  one  to  another  in  all  directions. 
The  grass,  weeds,  dewberry  briers  and  everything  in  the  way,  are 
cut  out  and  carried  away  leaving  the  road  about  two  inches  wide, 
underrunning  the  grass  and  other  rank  growths  that  may  fall  in 
the  way.  I  have  traced  some  of  these  roads  fifty  or  sixty  yards, 
upon  which  there  had  been  so  much  labor  expended  that  it  could 
not  have  been  the  result  of  individual  enterprise.  These  roads, 
which  bear  the  indications  of  much  travel,  are  evidently  the  results 
of  a  unanimous  governmental  eflfort.  They  are  found  universally 
in  their  cities,  and  passing  from  house  to  house  there  are  many 
cross  roads. 

This  Rat  has  a  large  thick  head,  nothing  remarkable  about  the 
mouth  and  nose,  eyes  flill,  black  and  lustrous,  ears  half  of  an  inch 
high  and  nearly  circular ;  neck  very  short,  body  short  and  large ; 
tail  three  and  three-fourths  inches  long,  clothed  with  very  short, 
thick  set  hair ;  feet  with  five  toes,  nails  strong.    No  cheek  pouches ; 
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no  grooves  about  the  incisors,  not  very  long  bairs  or  "  smellers  " 
on  the  nose.  Coloration  a  brownish  gray.  —  G.  Lincecum,  Loiig 
Pointy  Texas. —  Communicated  by  the  Smithsonian  Institution. 

Notes  on  Cemiostoma.  —  I  desire  to  correct  a  statement  made 
by  Mr.  Mann  in  the  June  number  of  the  Naturalist,  p.  339,  viz., 
that  Cemiostoma  coffeellum  is  "the  only  species  of  Cemiostoma 
which  is  known  outside  of  the  limits  of  Europe." 

This  is  a  mistake.  In  the  "  Transactions  of  the  London  Entomo- 
logical Society,"  Ser.  2,  Vol.  v,  pp.  21  and  27,  and  in  Ser.  3,  Vol. 
ii,  p.  101,  certainly  two,  and  }f  my  memory  is  not  at  fault,  three 
species,  are  described  from  India,  and  in  Vol.  iii,  p.  23,  of  the 
"Canadian  Entomologist," I  have  described  a  species,  as  C,  albella, 
which  I  had  then  found  mining  the  leaves  of  poplar  trees  {Populus 
alba^  P.  dilatata  and  P.  monilifera).  Since  then  I  have  found  it 
also  mining  the  leaves  of  willows  {Salix  alba  and  S,  Babylonica), 
It  resembles  C.  susinella  very  closely  and  as  Susinella  mines  the 
leaves  of  P.  tremuloides  in  Europe,  I  shall  not  be  suiprised  if  it 
proves  to  be  that  species.  It  would  be  diflScult,  if  not  impossible, 
now  to  ascertain  the  original  food  plant  of  C.  susinella  (if  albeUa  is 
identical  with  it).  But  it  would  not  be  very  surprising  if  it  fed  on 
the  weeping  willow,,  and  has  followed  its  migrations  from  a  time 
perhaps  anterior  to  that  when  the  Hebrews  hung  their  harps  upon 
the  willows  by  the  rivers  of  Babylon. 

If  therefore  C.  cUbella  is  only  a  synonyme  of  C  susinella  ^  it  is  a 
European  or  Asiatic  species.  And  judging  from  the  food  plant, 
C.  coffeellum  is  also  an  Asiatic  (or  African?)  species.  It  would 
thus  seem  that  we  have  as  j'et  no  indigenous  species  of  Cemiostoma. 

Mr.  Stainton,  Dr.  Clemens  and  others,  mention  a  "  spring  brood," 
a  ''fall  brood,"  etc.,  of  Microlepidoptera.  At  page  184  of  Vol.  iii, 
Can.  Ent.,  I  have  stated  as  the  result  of  my  observations  that 
the  Lithocalletidce  (in  which  family  I  would  include  LithocaJletis^ 
Leucanthiza,  Philoatistis^  Cemiostoma^  Tischeria^  and  perhaps 
Lyonetia)  continue  to  propagate  their  species  as  long  as  the 
weather  remains  warm  enough:  so  that  the  number  of  gener- 
ations in  a  year  is  (subject  to  the  length  of  time  passed  by  each 
species  as  larva,  pupa  and  imago)  a  mere  question  of  climate,  and 
that  the  different  generations  overlap  each  other  so  that  there  is  no 
such  thing  as  separating  them  into  distinct  broods.  This  is  like- 
wise true  of  some  species  of  OraciUaiia.    I  do  not  know  how  it  is 
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as  to  Lyonetia  of  which  we  have  but  one  species  described  by  Dr. 
Clemens  from  a  single  captured  imago.  But  I  am  glad  to  see  that 
Mr.  Mann's  observations  as  to  the  number  of  broods  of  C.  coffed- 
lum^  confirm  mine  as  to  the  LUhocalletidce  generally. 

Mr.  Mann  writes  the  termination  of  thiB  specific  names  of  the 
l^neina,  dlum  instead  of  ella.  As  a  matter  of  grammatical  purity 
this  may  be  well  enough,  but  the  termination  ella  has  been  so  uni- 
versally adopted,  and  in  use  so  long  that  it  is  too  late  now  to 
change  it,  and  as  a  matter  of  convenience  it  had  better  be  retained. 
— V.  T.  C,  Covington^  Ky, 

The  Rattle  of  the  Rattlesnake. — Being  interested  in  the 
controversy  now  in  progress  in  the  pages  of  the  Naturalist 
relative  to  the  use  of  the  caudal  appendage  of  the  rattlesnake,  and 
knowing  that  all  the  facts  concerning  it  must  be  duly  considered 
before  any  definite  conclusion  can  be  arrived  at,  I  have  presumed 
to  proffer  my  mite  and  suggest  some  inquiries,  the  consideration 
of  which  may  throw  some  light  on  the  subject. 

All  movements  of  the  animal  are  accompanied  by  the  peculiar 
sound ;  at  least,  such  is  my  observation  and  I  have  had  ample 
opportunities  for  observing.  The  more  forcible  or  vigorous  the 
movement,  the  louder  the  rattle.  When  moving  through  tall  stiff 
grass  the  sound  emitted  is  much  louder  than  when  the  movements 
are  not  so  retarded.  This  peculiarity  I  noticed  two  years  ago 
when  on  the  frontier  in  this  state.  One  day  while  sitting  in  the 
door  of  my  tent,  a  large  rattlesnake  appeared  on  the  tramjyed 
ground  in  front.  He  'seemed  to  be  moving  *'  leisurely  "  across,  his 
movements  being  attended  with  a  ''gentle"  rattle.  After  watching 
him  about  two-thirds  the  way  across  the  tramped  ground,  I  started 
toward  him,  when  he  increased  his  speed  and  the  rattling  sound 
correspondingly  increased  in  frequency  and  character. 

Inquiry  A,  Is  the  rattling  produced  by  vital  or  mechanical 
means  ?  The  increased  rattling  when  the  movements  are  retarded 
would  seem  to  indicate  the  latter.  The  rattle  of  the  dead  animal 
when  moved,  emits  the  same  peculiar  sound,  or  shaking  the  rat*- 
tle  in  the  closed  hand  is  attended  with  a  like  result,  the  sound 
being  somewhat  muffled  in  character,  dependent  upon  being  con- 
veyed through  the  hand.  The  greater  the  number  of  segments  in 
the  rattle  the  greater  the  sound  ;  the  larger  ones  emitting  the 
louder  sound  but  being  of  a  lesser  pitch  than  the  smaller  ones. 
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Inquiry  B.  Does  the  fact  of  the  increase  of  the  number  of 
segments  with  the  age  of  the  animal  militate  or  substantiate  the 
theory  of  "Natural  Selection"  as  applied  to4;he  phenomena?  The 
older  the  animal  the  louder  the  rattle.  It  seems  to  me  that  this 
fact  tends  to  disprove  the  mimetic  claim  of  Prof.  Shaler  and  the 
*'8elf-protective"  feature  of  Mr.  Henderson.  Both  of  these  features, 
Mimiciy  and  Protection,  may  be  included,  but  neither,  nor  both 
combined,  will  account  for  the  whole  of  the  phenomena,  in  rela- 
tion to  this  fact — the  young  requiring  greater  facilities  for  obtain- 
ing food  and  more  extensive  measures  for  protection.  —  T.  W. 
Deering,  Leavenworth^  Kansas. 

Venomous  Fish.  —  It  is  generally  known  that  the  wounds  in- 
flicted by  the  weevers  (  Trachinus)  of  our  coasts,  and  by  the  sting- 
rays, are  rendered  poisonous  by  a  mucous  excretion  adhering  to 
the  spines  of  the  head,  back,  and  tail  of  these  fishes ;  and  a  most 
perfect  poison-organ,  analogous  to  the  poison-fang  of  snakes,  was 
described  some  years  ago  by  Dr.  Giinther  in  two  fishes  (  Thala^so- 
phryne)  from  Central  America.  Dr.  Le  Juge  has  found  at  the 
Mauritius  another  still  more  dangerous  kind  of  venomous  fish ;  it 
was  long  known  to  ichthyologists  under  the  name  of  Synanceia 
veirucosa^  and  is  readily  recognized  b}'  its  monstrous  appearance, 
the  head  being  deeply  pitted,  and  the  body  scaleless  and  covered 
with  warts.  It  is  by  no  means  scarce,  being  fopnd  throughout  the 
Indian  Ocean,  and  known  at  the  Mauritius  as  the  ''Laffe."  There 
are  thirteen  spines  in  the  dorsal  fin,  each  provided  at  its  base  with 
a  bag  containing  the  poison,  and  with  a  pair  of  deep  grooves  along 
which  the  poison  is  guided  to  the  wound.  As  in  all  the  other  fishes 
of  this  kind,  tlie  poison-apparatus  is  merely  a  weapon  of  defence, 
and  comes  into  action  when  the  fish  is  seized  or  trodden  upon. 
The  action  of  fish-poison  upon  the  human  organism  appears  to  be 
less  rapid  than  that  of  snakes ;  though  patients  who  neglect  to 
apply  remedies  similar  to  those  used  for  snake-bites  expose  them- 
selves to  serious  consequences,  which  may  terminate  even  fatally. 
In  one  case  a  fisherman  died  on  the  third  day  from  a  severe  wound. 
Dr.  Le  Juge  mentions  that  the  fishermen  of  Mauritius  successMly 
apply  poultices  of  the  leaves  of  a  composite  plant,  Microrhynchus 
sarmentosus,  ( Transact.  E.  Soc.  of  Arts  and  Sciences  of  Mauri- 
tius, 1871.) — Academy. 

ViTALFTT  OF  Reptiles. —  I  wish  to  draw  your  attention  to  some 
experiments  by  the  Rev.  William  Buckland,  as  well  on  account  of 
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their  interest  as  to  prevent  their  needless  repetition.  I  do  not 
recollect  where  I  found  the  account  of  them,  but  I  give  the 
substance  from  memory.  Twelve  IVogs  were  carefully  weighed 
and  placed  in  holes  drilled  in  limestone,  and  the  holes  were  covered 
with  glass  lids,  cemented  with  clay,  and  the  glass  protected  by 
slate,  also  cemented  with  clay.  Twelve  were  treated  in  the  same 
<way  in  a  block  of  compact  sandstone,  and  another  lot  were  placed 
in  holes  drilled  in  the  trunks  of  trees.  At  the  end  of  a  year  they 
were  examined.  Those  in  the  wood  were  dead  and  partly  decayed, 
as  were  those  in  the  sandstone.  About  half  of  those  in  limestone 
were  living  and  of  these  all  but  two  had  lost  weight ;  and  two  had 
increased  in  weight.  The  cement  closing  the  cell  of  one  of  these 
was  cracked  so  that  small  insects  may  have  found  their  way 
into  it,  and  served  as  food  ;  and  although  no  crack  could  be  found 
in  the  cell  of  the  second  it  was  probably  fed  in  the  same  way,  as 
ift  a  third  cell,  also  without  an}'  discoverable  crack,  in  which  the 
frog  was  dead,  several  small  insects  were  found.  The  living  frogs 
were  closed  up  again,  and  at  the  end  of  the  second  year,  all  were 
dead.  The  frogs  were  examined  frequently,  during  their  confine- 
ment, by  removing  the  slate  without  disturbing  the  glass,  and  in  all 
cases  the  living  ones  were  found  not  torj^id,  but  awake  and  active. 
— W.  K.  Brooks,  Suspension  Bridge^  N.  T, 

Change  op  Temperature  in  Water  Containing  Recently 
Fertilized  Shad  Eggs. — In  the  September  number  of  the  Natu- 
ralist, 1871,  the  question  was  asked,  "Can  any  one  give  us  an 
explanation  of  the  fact  "  that,  as  reported  by  A.  S.  Collins,  when 
shad  eggs  swell  after  impregnation,  the  water  in  the  pan  becomes 
about  10**  colder?"  Such  a  fact  requires,  of  course,  careful  and  re- 
peated observation  to  establish  it.  But,  in  connection  with  it,  the 
following  (from  "Nature,"  January  18,  1872)  has  some  interest. 
At  the  Academy  of  Sciences,  Paris,  January  2d,  "a  note  on  the 
heat  absorbed  during  incubation,  by  M.  A.  Moitessier,  was  com- 
municated by  M.  Balai'd.  The  author  finds  that  the  specific  heat 
of  fecundated  is  less  than  that  of  unfecundated  eggs  when  treated 
in  the  same  manner,  and  infers  that  a  portion  of  the  heat  absorbed 
by  the  former  during  incubation  is  transformed." 

According  to  the  recognized  use  of  the  term  "specific  heat," 
it  Is  obvious  that  this  statement  should  have  been,  that  the  si)e- 
cific  heat  of  fecundated  eggs  is  greater  than  that  of  unfecundated 
ones ;  as  heat  is  said  to  be  absorbed  by  the  former.    The  trans- 
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formation,  however,  which  is  referred  to,  is  exactly  what  occurred, 
to  the  mind  of  the  writer,  upon  reading  the  item  concerning  shad 
eggs ;  but  he  was  diffident  about  expressing  it,  until  meeting  with 
the  above  confirmation,  both  of  the  fact  and  of  the  explanation. 
There  are  few  coses  more  satisfactory,  in  favor  of  the  correlation 
between  life-force  (growth-force,  bioplastic  force)  and  the  other 
physical  forces,  than  heat. — H.  Hartshorne,  Philadelphia. 

Another  Note  on  the  Same. — My  idea  is  that  germination  in 
the  seed  of  plants  requires  heat,  so  does  the  impregnation  of  the 
eggs  named.  Hence  the  absorption,  so  to  speak,  of  the  heat  from 
the  water.  We  all  know  that  conception  in  the  animal  requires 
heat,  making  the  conclusion  above  obvious.  —  N.  Coleman, 
Otsego,  Michigan. 

Nest  and  Eggs  of  Helminthophaga  Luci^e. — This  interesting 
little  bird  was  discovered  in  Arizona,  and  first  described,  by  Dr. 
Cooper  (Proc.  Cal.  Acad.  1862,  11,  120)  and  afterward  written 
about  by  the  same  gentleman  (B.  of  Cal.  84),  by  Baird  (Rev.  178) 
and  by  ourselves  (Ibis,  1866,  260 ;  Proc.  Phila.  Acad.  1866,  70)  ; 
this  is  its  record,  up  to  date,  the  nest  and  eggs  remaining  unknown. 
Lieut.  Charles  Bendire,  U.S.A.,  writing  to  us  from  his  camp  near 
Tucson,  Arizona,  May  19,  1872,  says:  *'I  found  to-day  the  nest 
of  a  very  small  warbler,  four  inches  long,  which  has  a  bright  chest- 
nut spot  on  the  crown,  and  the  tail  coverts  of  the  same  color,  the 
other  upper  parts  cinereous,  the  lower  parts  dull  white.  I  cannot 
find  it  in  Baird*s  work.  The  eggs,  four  in  number,  are  nearly 
globular  in  shape,  and  hardly  lijrger  than  those  of  a  hummingbird, 
white,  with  fine  red  spots  on  the  larger  end.  I  am  afraid  I  shall 
be  unable  to  save  them,  as  they  contain  large  embryos.  The  nest 
was  placed  between  the  bark  and  main  wood  of  a  dead  mezquite 
tree,  about  four  feet  from  the  ground."  —  Eluott  Coues. 

Occurrence  of  Couch's  Flycatcher  in  the  Unfted  States. 
The  same  valued  correspondent  speaks  of  finding  this  bird  near 
Tucson ;  it  has  not,  I  believe,  been  hitherto  taken  north  of  Mexi- 
co. It  is  a  slight  northerly  variety  of  the  Tyrannus  melancJioli- 
cus,  a  species  of  wide  distribution  in  Central  and  South  America. 
— Elliott  Coues. 

The  Food  of  the  Black  Bear. —  A  few  days  ago  I  secured 
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for  the  mnseiira  of  this  college  a  fine  specimen  of  the  Black  Bear 
( Ursus  Americanus)  caught  in  the  neighboring  town  of  Pownal, 
Vermont.  In  his  stomach  there  was  not,  apparently,  a  particle  of 
animal  food,  but  that  organ  was  well  filled  with  vegetable  sul> 
stances,  the  stalks  and  corms  of  the  Indian  Turnip  (Aru'ifxma  tri- 
phyllum)  being  ^mong  the  most  abundant.  The  bear  was  very  fat, 
but  whether  his  excellent  condition  was  brought  about  wholly  by 
vegetable  food  is  not  known.  —  Sanborn  Tenney,  Williams  Col- 
lege^ June  12,  1872. 

A  NEW  Locality  for  Zonites  cellarim  Miiller.  Living  speci- 
mens of  this  imported  species  were  received  by  me,  last  fall,  from 
Mr.  Samuel  Powel,  of  Newport,  R.  I.  They  were  found  by  Mr. 
David  Coggcshall  in  his  cellar.  As  is  well  known,  the  species 
has  already  been  detected  in  almost  every  seaport,  from  New 
York  to  Halifax.  — W.  G.  Binney. 

The  Blind  Crayfish. —  In  the  last  number  of  the  Natoralist, 
p.  410,  Prof.  Cope  proposes  the  genus  Orconectes  for  the  Cam- 
ba)'us  peUucidus  of  the  Mammoth  Cave  and  his  supposed  new 
species  from  the  Wyandotte  Cave,  "  on  account  of  the  absence 
of  visual  organs,"  and  states  that  '*  Dr.  IIagen*s  view  [in  regard- 
ing the  species  as  a  Cambarus]  may  be  the  result  of  the  objections 
which  formerly  prevailed  against  distinguishing  either  species  or 
genera  whose  characters  might  be  suspected  of  having  been  derived 
from  others  by  modification,  or  assumed  in  descent.  The  pro- 
vailing  views  in  favor  of  evolution  will  remove  this  objection." 

ISIy  objection  to  the  separation  of  Cambarus  peUucidus  from 
the  other  species  of  the^enus  simply  because  the  eyes  were  rudi- 
mentary, was  based  on  the  fact  that  there  are  known  cave  insects, 
as  for  instance  the  genus  Machaerites  with  seven  species,  in  which 
ihQ  females  are  tZmd,  while  the  ma/es  have  well  developed  eyes,  I 
did  not  mention  the  fact  in  my  monograph  because  its  discovery 
was  nearly  ten  years  old,  often  mentioned  and  well  known  by 
those  who  have  studied  the  cave  insects. 

Would  Prof.  Cope  have  the  cruelty  to  separate  husband  and 
wife  so  far  as  to  put  them  in  different  genera  because  one  of  Ihem 
is  blind  and  the  other  not?  If  the  prevailing  views  in  favor  of 
evolution  demand  such  a  separation,  would  it  not  be  more  human, 
and  perhaps  more  courteous  to  the  fem'nine  sex,  to  wait  a  little 
while   until   the   poor  males   shall  be  able  to  follow  their   more 
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advanced  wives  ?  It  is  rather  hard  for  Nature  to  follow,  or  even 
compete,  with  the  fast  driving  of  the  evolutionary  disciples,  but  as 
she  is  after  all  a  very  good  natured  old  latiy  1  have  no  doubt  she 
will  do  her  best  not  to  stay  too  far  behind  the  prevailing  views  of 
evolution. 

Concerning  the  new  species,  "  0.  inermis"  the  description  of 
the  single  specimen  does  not  give  any  character  by  which  to  sep- 
arate it  from  the  old  species,  (7.  pellucidus.  I  have  not  seen  Prof. 
Cope's  type,  and,  though  he  states  that  his  specimen  is  a  male, 
he  omits  to  inform  us  to  which  of  the  two  forms  of  males  it 
belongs,  but  his  description  applies  perhaps  to  the  second  form  of 
the  male,  the  characters  of  which  are  always  less  marked  than  in 
the  first. —  Dr.  H.  Hagen. 


GEOLOGY. 

New  and  Remarkable  Fossils. —  We  copy  from  the  '*  College 
Courant "  the  following  summary  of  the  latest  published  results 
of  Prof.  Marsh's  expeditions  to  the  West ; — The  extensive  collec- 
tion of  fossil  vertebrate  remains  which  were  made  in  the  West  by 
the  Yale  expeditions  of  1870  and  1871,  are  yielding,  in  the  hands 
of  Professor  Marsh,  results  of  the  greatest  value  to  palaion- 
tological  science.  Ten  important  papers  upon  the  new  material 
thus  obtained  have  already  been  contributed  by  ''  this  indefatigable 
palieontologist"  to  the  "American  Journal  of  Science,"  the  last 
three  of  which  relate  exclusively  to  the  collections  of  1871.  The 
first  of  these  later  papers,  published  in  April,  contains  a  descrip- 
tion of  some  Pterosaurian  remains,  additional  to  those  discovered 
by  the  expedition*  of  1870,  of  which  an  account  was  pub- 
lished about  a  year  ago.  To  the  gigantic  species  of  ptero- 
dactyl then  obtained.  Professor  Marsh  gave  the  name  Pterodac- 
tylus  occidentalis.  The  expedition  of  1871,  in  exploring  the 
original  locality  in  Western  Kansas,  not  only  obtained  further 
portions  of  the  same  skeleton,  but  secured  other  specimens  which 
prove  the  existence  of  two  other  gigantic  pterodactyls  during  the 
later  Cretaceous.  The  characters  of  Pterodactylus  occidentalis 
are  derived  from  the  study  of  portions  of  five  individuals.  They 
show  clearly  that  the  species  belongs  to  the  short-tailed  or  true 
Pterodactyls,  and  that  it  contains  some  of  the  largest  "  flying 
dragons  "  yet  discovered,  the  spread  of  wing  in  these  individuals 
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being  from  eighteen  to  twenty  feet  I  Its  large  tearing  teeth 
clearly  indicate  the  carnivorous  and  predaceous  habits  of  the  spe- 
cies, and  its  food  was  doubtless  fishes  which  it  captured,  probably 
by  plunging  into  the  water  like  the  pelicans  and  other  similar 
birds.  Two  new  species,  P,  ingens  and  P.  velox^  are  also  described 
in  the  same  paper.  The  former  was  even  more  gigantic  than  the 
one  just  mentioned,  being  at  least  double  its  bulk  and  measuring 
from  tip  to  tip  of  the  expanded  wings  fully  twenty-two  feet! 
P.  velox  was  about  two-thirds  this  size,  having  a  spread  of  wing 
of  from  twelve  to  fifteen  feet.  The  great  interest  attaching  to 
these  fossils  lies  in  the  fact  that,  up  to  the  time  of  their  discovery, 
no  remains  of  these  flying  Saurians  had  been  detected  in  this 
country,  although  they  are  found  abundantly  in  the  Cretaceous 
of  Europe. 

In  the  same  number,  Professor  Marsh  announces  that  the 
Mosasauroid  reptiles  were  protected  by  osseous  dermal  plates. 
Specimens  belonging  to  the  genera  Edeatosaurus^  Liodon^  Holcch 
dus  and  Clidastea  have  been  obtained  with  these  plates  attached. 
These  dermal  "  scutes,"  as  they  are  termed,  are  quadrilateral  in 
form,  with  the  margin  of  the  upper  side  more  or  less  bevelled, 
so  as  to  admit  an  imbricate  arrangement ;  alternate  rows  of  dif- 
ferent sizes  and  shapes  thus  producing  a  complex  pattern.  The 
cranium  was  probably  not  thus  protected. 

In  the  May  *' Jouraal  of  Science"  Professor  Marsh  describes  the 
remarkable  gigantic  swimming  bird,  discovered  in  Western  Kan- 
sas, to  which  he  gives  the  name  Hesperomis  regalia.  The  skele- 
tons of  five  individuals  of  this  species,  more  or  less  complete,  were 
obtained.  From  these,  it  appears  that  while  Hesperomis  differs 
widely  frotn  all  known  birds,  recent  or  extinct,  it  has  its  nearest 
living  allies  in  the  Colymbidce,  or  divers.  The  skeleton  complete, 
would  measure  about  five  feet  nine  inches  from  the  apex  of  the 
bill  to  the  extremity  of  the  toes.  The  extreme  rarity  of  birds  in 
the  Cretaceous  formation,  even  of  any  kind,  renders  this  discovery 
of  great  importance.  But  it  is  especially  so,  when  it  is  remem- 
bered that  all  the  birds  hitherto  discovered,  either  in  the  Creta- 
ceous of  this  country  or  of  Europe,  are  of  comparatively  small 
size,  and  belong  to  still  existing  families ;  such  as  the  swan-like 
bird  {Laomis)^  the  wading  birds  (Paleotringa)^  the  rails  {Telma- 
tornis)^  and  the  cormorants,  {Oraculavus)^  which  Professor  Marsh 
has  already  described  from  the  American  Cretaceous. 
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But  the  most  valuable  of  Professor  Marsh's  .papers  is  the  last, 
which  appears  in  the  "  Journal  of  Science  "  for  June.  It  is  a  re- 
view of  the  ''  Structure  of  the  Skull  and  Limbs  in  Mosasauroid 
reptiles,"  made  possible  only  by  the  richness  of  the  Yale  Museum 
in  the  remains  of  these  remarkable  animals.  Though  this  paper 
is  almost  entirely  a  technical  one,  yet  the  results  ai*e  obviously 
of  high  scientific  interest.  Prof.  Marsh  shows  that  the  quad- 
rate bone  of  the  skull  as  given  by  Professor  Cope  should  be 
reversed,  by  finding  a  skull  of  Lestosaurus  with  this  bone  in  posi- 
tion. Moreover,  his  explorations  have  discovered  the  stapes,  the 
columella,  the  quadratoparietal  arch,  the  malar  arch  and  the 
pterotic  bone,  belonging  to  the  cranium ;  and  have  proved  the 
exact  character  of  the  anterior  limbs  and  the  presence  of  poste- 
rior limbs  in  these  reptiles.  They  also  show  that  the  neck  in  the 
Mosasaurus  group  was  unusually  short.  Two  new  genera,  Lesto- 
sauims  and  Bhinosaunis,  are  described ;  under  the  former,  four 
new  species  are  included.  Bhinosaurus  micromus  Marsh  and 
Edestosaunts  rex  Marsh,  are  also  here  described.  The  paper  is 
illustrated  by  four  admirable  lithographic  plates. 

MICROSCOPY. 

Cells  for  Mounting  Objects. —  A  recent  discussion  on  this 
subject  at  the  Queckett  Microscopical  Club  in  London,  developed 
several  important  suggestions. 

Lead  cells.  Mr.  James  Smith  introduced  the  subject  by  a  paper 
'*0n  Cell  Mounting."  He  used  cells  of  sheet  lead;  flattening 
the  sheet  on  a  plate  of  glass  by  rubbing  with  an  ivory  paper  knife, 
and  cutting  or  punching  cells  which  were  subsequently  flattened 
by  pressure  between  two  ordinary  glass  slides.  Dr.  Matthews 
suggested  flattening  the  lead  upon  a  plate  of  glass,  by  rolling, 
and  cross  rolling,  with  a  piece  of  barometer  tube.  The  Chairman, 
Henry  Lee,  Esq.,  remarked  that  Dr.  Bowerbank  had  for  years 
used  exclusively  tea  lead  for  his  smaller  cells  and  common  plumb- 
ers' lead  for  his  larger  cells :  all  his  large  collection  of  sponges 
were  successfully  mounted  in  this  way.  The  secretary,  Mr.  T.  C. 
White,  had  been  in  the  habit  for  many  years  of  using  cells  of  thin 
sheets  known  as  ''  pattern  lead  "  used  by  dentists  ;  the  cells  being 
easily  stuck  on  with  marine  glue,  and  not  melting  if  the  slide 
should  be  made  nearly  red-hot. 
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Tin  cells,  Mr.  Kichards  had  used  cells  of  rather  thin  tin  foil, 
cut  out  with  two  punches  with  a  piece  of  tube  between  to  keep 
them  the  right  distance  apart :  these  cells  were  fastened  on  by  a 
solution  of  glue  and  treacle  dried  on  and  then  moistened  enough 
to  stick  them,  the  cells  being  so  thin  that  any  liquid  cement  would 
have  run  in.  The  chairman  commended  the  tin  cells  introduced 
by  Mr.  Suffolk;  he  having  used  them,  fastening  them  on  with 
marine  glue  with  great  satisfaction:  Dr.  Matthews,  however, 
objected  to  them  because  they  melt  so  easily  if  the  slide  be  over- 
heated. 

Zinc  cells  and  vulcanite  *cells  were  favorably  mentioned  by  Mr. 
White,  the  former  bearing  great  heat  without  melting,  and  the 
latter  resisting  the  action  of  acids :  but  Mr.  Mclntire  found  they 
had  a  tendency  to  chip  off. 

[The  expensiveness  of  glass  cells,  when  used  in  large  quantities, 
is  the  continual  occasion  of  a  demand  for  some  good  substitute. 
Tin  cells  are  largely  used  in  this  country,  being  often  fastened  on 
by  gold  size  whose  only  fault  is  that  it  dries  so  slowly  that  the 
cells  require  to  be  fastened  on  long  before  using,  or  with  dammar 
varnish  or  Bell's  cement.  Doubtless  the  lead  cells  will  hereafter 
be  used  by  many  who  desire  to  preserve  a  great  many  specimens 
but  cannot  afford  to  spend  unnecessarily  on  an  elegant  mounting. 
It  would  seem  that  some  of  the  dealers  might  prepare  and  sell 
them  at  a  price  that  would  be  remunerative  to  themselves,  and 
at  the  same  time  an  accommodation  to  buyers,] 

The  Common  Pahaboloid  as  an  Immersion  Instrument. — 
Notwithstanding  the  introduction  into  use  of  special  contrivances 
as  immersion  paraboloids,  it  may  not  have  occurred  to  all  who  use 
the  microscope  that  the  ordinary  form  of  parabolic  illuminator  is 
capable  of  being  used  wet  with  excellent  results.  Placing  the 
microscope  in  a  vertical  position,  and  greasing  the  rod  in  the  cen- 
tre of  the  paraboloid  to  keep  the  water  from  running  out  by  the 
side  of  it,  the  cup  of  the  paraboloid  is  filled  with  water  heaped  up 
as  far  as  can  be  without  running  over,  and  then  brought  up  until 
the  water  comes  in  contact  with  the  under  siuface  of  the  slide. 
The  direction  of  the  rays  leaving  the  paraboloid  is  not  altered  by 
this  arrangement,  but  dispersion  at  two  surfaces  is  avoided  and 
the  rays  enter  the  object  slide  without  the  usual  refraction  and  at 
such  an  angle  as  to  suffer  total  internal  reflection  before  reaching 
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the  objective.  With  the  highest  objectives  generally  used  with 
black  ground  illumination,  as  a  Jth  of  75®  to  110®,  the  object  seems 
no  brighter  than  usual,  but  the  field  is  free  from  the  foggj'  diffuse 
light,  otherwii^e  present,  and  the  object  appears,  beautifully  dis- 
tinct, upon  a  jet  black  ground.  Even  a  -Jth  or  ^th  of  130°  gives 
the  same  effect  of  a  deep  black  background,  and  shows  the  object 
with  good  stereoscopic  effect  in  Wenham's  binocular.  With  ob- 
jectives of  170®,  the  main  effect  is  that  of  a  dark  background, 
though  not  so  perfect  as  with  the  lower  angles. — T.  D.  B. 

BicHROMATic  Vision. — Mr.  J.  W.  Stephenson,  inventor  of  the 
recent  binocular  microscope  which  bears  his  name,  has  noticed 
that  if  different  colors  are  presented,  simultaneously,  to  the  two 
eyes,  the  sensation  produced  will  be  that  of  neither  of  the  two 
colors,  but  of  one  which  would  be  produced  by  mixing  them 
together.  If  the  colors  presented  are  strictly  complementary,  the 
effect  will  be  that  of  common  white  light ;  as  the  two  bright  col- 
ored disks  produced  in  the  field  of  a  microscope  by  a  double 
image  prism  and  a  selenite  plate,  become  white  where  they  over- 
lap. The  effect  is  best  studied  with  the  binocular  microscope  and 
polariscope.  A  plate  of  selenite  is  introduced  so  as  to  give  both 
fields  of  a  bright  conspicuous  color ;  and  then  a  film  of  mica  is 
interposed  in  the  course  of  the  rays  supplying  one  tube,  of  such 
thickness  and  position  as  to  give,  by  retardation,  a  color  as  nearly 
as  possible  complementary  to  the  first.  One  field,  for  instance, 
may  be  a  bright  red,  and  the  other  a  bright  green,  while  the 
observer,  viewing  both  at  once,  will  see  only  a  colorless  field.  Bj- 
an  ingenious  changing  of  the  plates  by  which  the  colors  are 
produced,  both  fields  may  be  gradually  changed  to  totally  different 
colors,  the  complementary  character  being  maintained  throughout 
the  change,  without  any  knowledge  of  the  change  on  the  part  of 
the  observer.  If  the  color  of  one  field  is  entirely  removed,  the 
observer  becomes  slowly  and  feebly  conscious  of  the  color  of  the 
other.  The  optical  and  physiological  bearings  of  this  discovery 
are  obvious  and  interesting. 

New  Arrangement  OP  Spring  Clips. —  Miller  Bros.,  of  1223 
Broadway,  N.  Y.,  are  manufacturing  a  contrivance  which  must  be, 
for  cei-tain  purposes,  a  very  convenient  substitute  for  Dr.  Maddox's 
spring  clips.  It  consists  essentially  of  a  mahogany  strip,  of 
suitable  size,  grooved  upon  its  upper  surface  and  protected  with 
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pins  in  such  manner  that  a  dozen  slides  can  lie,  side  by  side, 
securely  upon  it.  An  equal  number  of  thin  brass  wires  spring 
from  one  side  of  the  block,  and  are  bent  down  so  that  they  can  be 
easily  made  to  press  upon  the  centres  of  the  covers,  to  hold  them 
in  position  while  the  balsam  or  other  mounting  material  is  hard- 
ening. Little  cork  disks  are  furnished  to  place  upon  the  covers 
and  beneath  the  springs.  For  some  uses  the  corks  would  doubt- 
less be  dispensed  with,  and  when  needed  they  would  probably  be 
more  convenient  if  attached  to  the  wires  by  passing  the  wires 
through  them.  An  additional  groove  should  be  cut  in  the  wood 
under  one  end  of  the  glass  slides  to  facilitate  the  removal  of  one 
slide  without  disturbing  the  others.  ^ 

Single  Froxt  Objectives. — Mr.' Wenham  believes  that  the  prin- 
cipal use  of  the  late  discussion  upon  the  working  angular  aperture 
of  immersion  objectives  viewing  balsam-mounted  objects,  which 
angle  l;e  still  maintains  is  necessarily  limited  to  82**,  although  Mr. 
Tolles  cannot  see  the  difficulty  of  its  exceeding  that  figure,  con- 
sists in  the  dissemination  of  the  information  that  the  best  Amer- 
ican objectives,  both  dry  and  immersion,  are  now  made  with 
single  fronts.  As  the  originator  of  this  st^^le  of  construction, 
though  having  at  the  time  no  knowledge  of  its  importance  nor 
expectation  of  the  success  it  has  since  attained,  he  naturally  feels 
an  undisguised  interest  in  its  success.  The  triple-front  objectives 
he  considers  already  obsolete. 

Microscopy  at  the  American  Medical  Association. —  During 
the  Philadelphia  meeting  of  this  society,  this  summer,  an  evening 
reception  was  given  at  the  Academy  of  Natural  Sciences,  at  which 
music  and  sociability  were  supplemented  by  the  entertainment 
afforded  by  microscopic  specimens.  One  hundred  microscopes 
were  used,  and  novel  accessories  exhibited. 

Structure  of  Diatoms. — Prof.  Adolf  Weiss,  of  Lemberg,  has 
published  some  researches  upon  this  well-studied  but  still  obscure 
subject.  lie  regards  the  siUcious  envelope  as  capable  of  polarizing 
light,  and  as  consisting  of  a  cellulose  coat  more  or  less  infiltrated 
with  silex.  lie  does  not  consider  the  individuals  one-celled,  but 
finds  the  valves  composed  of  cells  from  .008  to  .00025  mm.  in 
diameter.  These  cells  are  furnished  at  their  centres  with  papillae 
which  appear  as  striae  under  low  powers  and  as  moniliform  mark- 
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ings  under  high  powers.  The  large  canty  between  the  fi-ustules  is 
regarded  as  equivalent  to  the  embryo-sac  of  higher  plants,  and 
the  formation  of  new  individuals  has  been  observed  within  it.  An 
alternation  of  generation  is  indicated  by  the  observations  made. 

Origin  of  Cancerous  Deposits. —  Dr.  J.  J.  Woodward  dis- 
cusses this  question  in  a  report  to  the  Surgeon  General.  His 
observations  of  structure  do  not  differ  materially  from  those  of 
other  recent  observers,  though  the  cell  walls  of  the  cancer  cylin- 
ders, described  by  Ka3ster,  he  is  able  to  detect  in  only  a  portion 
of  the  cases.  He  reviews  the  theory  of  Koester  who  regards  the 
nucleated  cylinders  as  transformed  lymphatics,  and  of  Thiersch 
who  explains  them  as  outgrowths  from  the  lower  layer  of  the 
epidermis  and  from  the  epithelium  of  the  glandular  apparatus. 
The  latter  view  was  originally  applied  to  epithelial  cancer,  but 
has  been  extended  by  Billroth  to  cancer  generally.  Dr.  Wood- 
ward is  manifestly  unwilling  to  commit  himself  to  any  theory, 
but  rather  favors  Koester's  on  account  of  the  well  known  similar- 
ity of  the  morbid  growths  when  affecting  different  organs,  and  on 
account  of  the  manner  in  which  the  cell  cylinders  anastomose, 
which  points  rather  to  the  lymphatics  than  to  the  gland  tissue. 
He  seems  not  unwilling  to  regard  the  cancer  cylinders  as  con- 
sisting of  transformed  white  coipuscles  accumulated  in  the  lym- 
phatic passages.  The  presence  or  absence  of  a  cell  wall  he 
justly  considers  unimportant,  it  being  only  an  indication  of  age 
in  cells  which,  according  to  our  present  knowledge,  consist  origi- 
nally of  only  a  nucleus  embedded  in  a  mass  of  protoplasm. 

The  "Nerve "of  the  Tooth. —  Mr.  T.  C.  White  has  read 
a  verj'  interesting  paper  on  this  subject  before  the  Queckett 
Microscopical  Club.  Though  considering  it  a  painful  subject, 
and  not  to  be  touched  upon  except  very  lightly,  he  nevertheless 
considers  it  interesting  to  know  something  of  its  structm*e  and 
uses. 

The  pulp,  or  so  called  nerve  of  a  tooth,  should  be  obtained  from 
a  tooth  of  the  temporary  set  removed  in  a  state  of  health  to  make 
room  for  the  advancing  permanent  set.  A  longitudinal  groove  is 
to  be  filed  around  the  tooth,  which  is  then  to  be  veiy  carefully 
washed,  and  then  split  with  a  pair  of  wire  nippers.  The  pulp 
will  thus  be  fully  exposed,  and  may  be  stained  by  soaking  fon- 
twenty-four  hours  in  an  ammoniacal  caimine  solution  as  recom- 
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mended  by  Mr.  Beale,  washed,  soaked  in  glycerine  for  a  few 
hours,  and  finally  flattened  by  gentle  pressure  in  a  eompressorium 
for  a  few  hours  more  until  it  is  sufficiently  thin  to  be  examined  by 
a  ]th  inch  objective.  It  is  also  athised  to  soak  an  entire  tooth  for 
a  few  weeks  in  the  carmine  staining  fluid,  then  decalcify  it  by 
immersion  in  hydrochloric  acid,  and  cut  thin  slices  through  the 
whole  which  will  show  the  pulp  and  decalcified  osseous  tissue  in 
their  natural  relation  to  each  other. 

Thus  studied,  the  "  nerve  "  appears  to  be  a  mass  of  areolar  or 
connective  tissue,  through  which  ramify  the  nerve,  vein,  and 
artery.  It  not  only  constitutes  a  very  delicate  sensory  organ, 
but  originally  was  the  means  of  building  up  the  dentine ;  and 
even  in  adult  life  performs  an  important  part  in  sustaining  the 
vitality  of  the  tooth,  and  is  capable  under  certain  stimulating 
influences  of  developing  dentine  again.  [The  unsatisfactory 
nature  of  a  tooth  whose  "nerve"  has  been  "killed"  would  seem 
to  be  confirmed  and  explained  by  these  views  of  its  functions.] 

Misnaming  Objectives. —  [Although  the  controversial  part  of 
this  question  has  occupied  too  much  time  already,  we  publish  the 
following  note  from  Mr.  Stodder  who  seems  entitled  to  an  oppor- 
tunity to  correct  the  idea  that  his  having  previously  written  over 
initials  implied  an  unwillingness  to  assume  full  responsibility  for 
his  statement.  The  editors  of  this  Journal  are  not  responsible 
for  anything  credited  either  by  name  or  initials  to  any  other 
authorit}'. — Eds.]  The  brief  remarks  of  mine,  printed  over  the  ini- 
tials C.  8.  in  the  March  number  of  this  Journal,  were  copied  essen- 
tially in  the  "Monthly  Microscopical  Journal"  for  April.  In  the 
May  number  of  that  periodical  Mr.  Wenham  writes  a  reply.  It  is 
a  remarkable  paper  not  only  from  the  eminence  of  the  writer,  as  an 
authority  on  microscopy,  but  from  his  evident  loss  of  temper  and 
by  the  terms  to  which  he  refers  to  Mr.  Bicknell  and  to  C.  S.  Under 
these  circumstances  I  must  ask  for  a  little  space  for  a  rejoinder 
to  my  share ;  I  have  nothing  to  say  for  Mr.  Bicknell  as  he  is  able 
to  take  care  of  himself, 

Mr.  Wenham  commences  his  paper  which  he  calls  a  "reply" 
with  this, —  "  to  correct  a  misstatement  that  I  [Mr.  W.]  wrote  a 
paper  in  reply  to  one  of  Mr.  BicknelFs  ;  I  did  not  commit  myself 
to  such  an  extent."  This  is  a  mere  quibble,  unworthy  of  its 
author.     The  very  caption  of  the  paper  had  Mr.  Bicknell's  name 
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in  it.  I  should  not  have  noticed  this,  had  not  Mr.  W,  unfairly, 
as  1  think,  charged  me  with  a  misstatement. 

Next,  Mr.  Wenham  couples  C.  S.  and  Mr.  Bicknell  together  as 
if  they  acted  in  concert,  and  were  joint  writers.  I  can  assure 
Mr.  Wenham  that  it  is  not  so.  Mr.  B.  is  not  responsible  for  any 
thing  I  have  written,  nor  am  I  for  him.  Neither  had  seen  the 
other's  writing  until  it  was  public. 

Next,  I  have  no  "  plea  or  atonement "  to  make  "  for  expressions 
hastily  or  inconsiderately  written."  My  expressions  were  used 
deliberately  and  after  full  consideration  of  their  import.  I  still 
hold  the  same  opinion,  namely,  that  selling  an  objective  by  a  name 
that  does  not  approximately  indicate  its  focus  (i.  e.  \  for  |,  ^  for 
^  or,  as  I  have  known,  ^  for  ^,  as  in  the  case  of  an  eminent 
French  maker ;  or,  as  in  another  instance,  a  ^  for  a  jV  5  or,  as  in 
the  case  of  an  English  objective  that  I  have  recently  heard  of,  a 
^Ss  for  a  ^)  is  an  "  imposition,"  or  a  ft-aud  if  that  term  is  preferred, 
Tiot  applying  it,  however,  as  Mr.  Wenham  represents,  to  a  pai'tic- 
ular  firm,  but  to  all,  of  any  country,  who  practise  such  ''  impo- 
sition ;"  and  that  Mr.  Wenham  in  his  paper,  by  stating  that  "  ^ths 
were  ^ths  or  iV^hs,  and  some  now  approach  -^Xh^  in  power,"  with- 
out disapproval,  was  practically  defending  the  custom,  and  that  he 
does  not  now  deny.  His  paper  in  reply  to  Mr.  Bicknell  was  pub- 
lished in  December.  In  May  he  writes,  "  no  one  knows  better  than 
myself  the  difficulty  of  adopting  a  nomenclature  that  shall  exactly 
denote  the  power  of  all  the  highest  object  glasses  sent  out" — some- 
thing has  evidently  produced  some  effect  on  him  since  that  time. 
The  complaint  was  not  of  want  of  "  exactness,"  but  of  gross  mis- 
namers  of  twenty  or  fifty  per  cent.,  such  as  he  named  in  the  De- 
cember paper,  not  in  regard  to  the  highest  powers  alone  but 
applicable  to  the  lowest  powers  as  well.  Such  was  what  I  called 
an  imposition,  and  I  call  it  so  now. 

In  the  "  Quarterly  Journal  of  Microscopical  Science,"  October 
1862,  Capt.  Mitchell  gives  the  measurement  of  the  focus  of  several 
London  objectives ;  most  of  them  being  undernamed.  Capt.  M. 
complains  of  this ;  he  says  "  when  I  buy  a  ^th,  I  want  a  Jth,  not 
something  else."  He  calls  those  correctly  named,  honest;  by  im- 
plication, those  not  so  named,  dishonest. 

Dr.  Wm.  B.  Carpenter  ("The  Microscope,"  fourth  ed.,  1868,  p. 
184)  says,  "the  designations  given  by  the  opticians  to  their  objec- 
tives are  often  far  from  representing  their  focal  length,  as  esti- 
mated by  that  of  single  lenses  of  equivalent  magnifying  power,  a 
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temptation  to  underrate  them  being  afforded  by  the  consideration 
that  if  an  objective  of  a  certain  focus  will  show  a  test  object  as 
well  as  another  of  higher  focus,  the  former  is  to  be  preferred. 
Thus  it  happens  that  what  are  sold  as  ^  inch  objectives  are  often 
more  nearly  ^^j,  and  that  what  are  sold  as  J  are  not  unfrequently 
more  nearly  ^."  I  presume  that  I  am  justified  in  assuming  that 
Mr.  Wenham  was  fully  aware  of  both  the  above,  that  Capt. 
Mitchell  termed  the  custom  dishonest  in  1862,  and  Dr.  Carpenter 
that  it  was  th^  result  of  "  temptation  "  in  1868,  yet  he  did  not 
feel  called  on  to  "practically  defend"  the  want  of  honesty,  or  the 
yielding  to  temptation.  Was  he  not  then  as  now  "  a  witness 
in  behalf"  of  those  lie  calls  the  "  most  respectable  portion  of  the 
body?"  Was  it  only  censure  from  this  side  of  the  Atlantic  that 
was  "  worth  caring  for?"     It  certain!}'  looks  so. 

For  some  twentj^  years  I  have  watched  Mr.  Wenham's  con- 
tributions to  microscopy.  I  have  used  and  admired  his  inge- 
nious inventions  and  appliances  and  have  looked  upon  him  as  one 
of  the  foremost  leaders  and  authorities  in  the  mechanical  and 
theoretic  departments  of  the  science.  It  was  with  regret  that  I 
saw  that  he  did  not  disapprove  of  the  fictitious  nomenclature. 
It  is  with  greater  regret  that  I  find  that  he  has  in  his  haste  used 
the  arrogant  expressions  that  he  has. 

The  question  of  nomenclature  is  now  being  agitated,  the  atten- 
tion of  microscopists  is  attracte4  to  it,  and  one  consequence  will 
be  that  the  "honest"  makers  will  be  appreciated. —  Cuarles 
Stodder,  Boston,  May  27th. 

Nomenclature  of  Objectives.  —  Dr.  J.  J.Woodward's  paper 
on  this  subject  in  the  June  number  of  the  "  American  Journal  of 
Science  and  Arts,"  goes  over  a  considerable  part  of  the  same 
ground  as  Dr.  Ward's  paper  published  in  the  Naturalist  three 
months  before ;  though  that  paper  had  not  been  read  by  Dr. 
Woodward  at  the  time  of  writing  the  principal  part  of  his  article. 
Both  authors  are  laboring  for  the  same  result,  uniformity,  though 
with  some  important  minor  differences  of  which  we  shall  speak  at 
another  time.  Both  have  proposed  the  naming  of  objectives  by 
their  amplifying  powers ;  but  it  is  greatly  to  be  desired  that  no 
one  shall  adopt  such  a  plan  until  some  distance  of  measurement 
can  be  agreed  upon  by  all.  We  have  enough  individual  differen- 
ces to  reconcile  already. 
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A  MEETING  of  the  Chicago  Academy  of  Sciences  was  held  on 
June  11th,  in  honor  of  the  memory  of  its  late  Trustee,  Director  of 
its  Museum,  and  Secretary,  Dr.  William  Stimpson.  A  sketch  of 
the  life  of  Dr.  Stimpson  was  given  by  President  Foster.  Letters 
were  read  from  Prof.  Joseph  Henry,  Mr.  George  C.  Walker  and 
others,  and  remarks  were  made  by  members  of  the  Academy, 
bearing  witness  to  the  great  and  faithful  labors  of  Dr.  Stimpson 
in  the  cause  of  science  and  in  the  work  of  the  Academy.  Mr.  E. 
W.  Blatchford  offered  a  series  of  resolutions  in  honor  of  the  mem- 
ory of  Dr.  Stimpson  and  providing  for  the  publication,  in  the 
Transactions  of  the  Academy,  of  a  Memoir  on  his  life,  and  the 
entering  of  the  following  tablet  on  the  records : 


IN    MEMOBIAM 

WILLIAM    STIMPSON,  M.D., 

Born  February  14th,  1832 ; 
Died  May  26th,  1872. 


At  a  meeting  of  the  Essex  Institute  held  on  June  12th,  Presi- 
dent Wheatlind  alluded  to  the  death  of  Dr.  Stimpson  and  called 
attention  to  the  fact  that  his  first  experience  in  dredging,  in  which 
department  of  investigation  he  afterwards  became  so  noted,  was  at 
a  field  meeting  of  the  Essex  Institute,  of  which  he  was  a  member. 
Mr.  Putnam  remarked  on  the  gi-eat  loss  which  science  had  met 
with  in  the  death  of  Dr.  Stimpson,  and  on  his  suggestion  a  commit- 
tee was  appointed  to  express,  by  a  series  of  resolutions,  the  loss 
which  the  Institute  experienced  by  the  decease  of  its  late  member. 

We  abstract  the  following  notice  of  Major  Lyon  from  the 
"  Louisville  Courier  Journal "  of  June  25th  :  — 

"  Sidney  S.  Lyon,  one  of  the  most  noted  geologists  in  the 
West,  died  at  his  residence  in  Jeffersonville,  Ohio,  yesterday  of 
paralysis,   the  result  of  wounds  received  during  the  late  war. 

(606) 
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Major  Lyon  was  bom  in  Cincinnati  in  the  year  1807.  He  came  to 
Louisville  while  a  young  man  and  supported  himself  for  a  time  by 
portrait  painting.  Naturally  of  a  studious  disposition,  and  having 
an  original  mind,  he  became  interested  in  the  study  of  civil  engi- 
neering. With  the  advantages  of  very  little  if  any  education 
at  school,  he  applied  himself  at  home  and  soon  obtained  a  remark- 
able proficiency  in  the  science ;  so  great,  indeed,  had  been  his 
application  and  improvement  that  he  was  appointed  by  the  Gov- 
ernment, surveyor  of  the  public  lands  in  Texas.  This  exploration 
opened  up  to  him  another  science  that  was  just  in  its  infancy. 
There  were  few  works  on  geology  when  Mr.  Lyon  commenced  the 
study,  but  he  'learned  from  the  rocks.' 

On  his  return  from  Texas  he  was  appointed  on  the  State  geolog- 
ical survey  of  Kentucky  with  Dr.  D.  D.  Owen,  Prof.  E.  T.  Cox, 
Leo  Lesquereux  and  others,  and  it  was  on  this  survey  that  his 
eminent  abilities  as  a  geologist  and  topographical  engineer  were 
first  made  known  to  the  scientific  world.  When  hostilities  com- 
menced between  the  North  and  South,  the  United  States  Govern- 
ment secured  the  services  of  Mr.  Lyon  and  he  was  attached  to  the 
command  of  Gen.  Morgan,  of  the  Fourth  Kentucky  Cavalry,  as 
chief  of  the  Engineering  corps,  and  by  his  skill  and  particularly 
by  his  knowledge  of  the  topography  of  Kentucky,  rendered  efficient 
service  in  the  first  campaign  of  the  war.  During  this  cam- 
paign, at  Cumberland  Gap,  he  received  several  wounds,  from  the 
effects  of  which  he  never  recovered. 

The  home  of  Mr.  Lyon  on  the  Falls  of  the  Ohio  offered  him  pecu- 
liar advantages  for  the  prosecution  of  his  favorite  studies.  He 
devoted  much  attention  to  the  Crinoidea  of  which  he  made  a  spec- , 
ialty,  and  his  collection  of  crinoids  is  considered  equal  to  any  in  the 
world.  Mr.  Lyon  contributed  several  articles  and  drawings  of  new 
genera  and  species  of  crinoids,  found  at  the  Falls  of  the  Ohio,  to 
the  Philadelphia  Academy  of  Science.  A  large  portion  of  the  report 
of  the  Kentucky  Geological  Survey  was  also  from  his  pen.  The 
report  of  the  Smithsonian  Institute,  for  1870,  contains  a  contribu- 
tion from  Mr.  Lyon  upon  the  ancient  mounds  in  Lyon  Count3%  Ky. 
For  several  years,  however,  his  strength  has  not  been  equal  to 
arduous  work  and  he  has  devoted  most  of  his  time  to  study. 

Mr.  Lyon  was  eminently  a  self-made  man.  By  persistent  and 
earnest  study,  aided  by  a  naturally  fine  intellect,  he  made  himself 
one  of  the  first  scientists  of  this  country,  and  his  contributions  to 
scientific  knowledge  have  earned  for  him  a  lasting  record  in  the 
roll-book  of  fame." 

The  Royal  Danish  Society  of  Science  proposes  the  following 
questions  for  competition  for  the  year  1872 :  —  Question  in  His- 
tory, There  has  been  discovered  in  late  years,  in  the  central 
and  northern  parts  of  Europe,  an  astonishing  quantity  of  Roman 
and  demi-Roman  antiquities  of  the  first  centuries  of  the  Christian 
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era.  In  the  march  of  civilization,  these  "  finds'*  throw  light  on 
certain  interruptions  and  oscillations  which  seem  to  proceed  from 
great  wanderings  of  peoples  who,  in  their  turn,  appear  to  be  con- 
nected with  the  definite  establishment  of  the  iron  age  in  the  north, 
and  with  the  first  complete  colonization  of  the  Scandinavian  penin- 
sula. In  order  to  explain  this  question,  the  Society  asks  for  a 
description  of  the  principal  Roman  and  demi-Roman  "finds"  in  the 
countries  of  the  central  and  northern  parts  of  Europe,  which  were 
situated  beyond  the  borders  of  the  Roman  Empire,  and  also  desires 
that  this  description  be  accompanied  by  an  argument  based  as 
much  upon  these  archaeological  data  as  upon  historical  documents, 
from  which  may  be  known  the  extent  and  importance  of  the 
current  of  Roman  civilization  in  the  countries  mentioned  and 
especially  the  changes  which  its  interruptions  and  final  cessation 
have  brought  on,  in  the  civilization  and  colonization  of  the  north. 
Natural  History  Question,  —  It  is  now  a  hundred  years  since  the 
celebrated  observations  of  O.  F.  Miiller  on  agamous  reproduction 
(gemmiparity)  of  the  Naiades  was  published,  and  although  there 
is  no  reason  to  question  their  perfect  accuracy  on  all  essential 
points,  it  is  very  desirable  to  have  them  resumed  in  the  actual 
light  of  science  and  with  the  means  which  it  possesses  to-day. 
Schultze,  Leuckart  and  Minor  have  furnished  history  with  valuable 
contributions  of  the  manner  of  reproduction  of  the  Naiades  prop- 
erly called,  as  Claus  and  Lankester  have  of  Chaetogaster ;  never- 
theless, science  ought  to  be  in  possession  of  materials  suflBcient 
for  intelligence  on  all  points  of  which  it  is  necessary  to  keep 
account.  It  is  not  known  definitely  what  is  the  first  origin  of  buds 
or  first  individuals,  and  the  relations  between  the  modes  of  gem- 
miparous  and  scissiparous  repixxluction  consequently  need  to  be 
better  explained ;  complete  evolution,  from  the  moment  when  one 
Naiad  leaves  the  egg  to  that  in  which,  among  the  generations 
sprung  from  that  Naiad,  there  are  found  again  sexual  distinctions, 
has  not  been  studied  in  all  its  phases,  and  it  is  still  a  question 
whether  the  same  individuals  (zooides)  are  gemmiparous  and 
sexual,  or  if  the  sexual  and  agamous  reproductions  are  strictly 
distributed  over  different  individuals  or  generations.  As  for  the 
other  two  groups  of  Anellides  in  which  agamous  reproduction  has 
been  observed  hitherto,  namely,  the  Syllides  and  the  Sepulides, 
the  question  is  almost  at  the  same  point.  For  these  reasons,  the 
Society  desires  to  urge  a  thorough  research,  and  one  answering  the 
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actual  demands  of  science,  of  agamous  reproduction  and  all  the 
points  pertaining  to  it,  of  one  of  the  groups  of  these  setiferous 
Anellides.  It  therefore  offers  its  gold  medal  as  a  prize  to  the  one 
who  shall  solve  this  question  in  a  satisfactory  manner,  either  for 
one  or  several  species  of  the  group  of  Naiades  (comprising  Chaeto- 
gaster)  or  for  one  or  several  species  of  Syllides  or  Tubicolides. 
The  papers  should  be  accompanied  by  the  necessary  drawings 
explaining  the  points  on  which  the  researches  have  especially 
borne.  The  answers  to  these  questions  may  be  written  in  Latin, 
French,  English,  German,  Swedish  or  Danish.  The  papers  must 
not  bear  the  name  of  the  author  but  a  motto,  and  must  be 
accompanied  by  a  sealed  note,  furnished  with  the  same  motto, 
enclosing  the  name,  profession  and  address  of  the  author.  The 
members  of  the  Society  who  live  in  Denmark  do  not  take  part  in 
the  competition.  The  prize  awarded  for  a  satisfactory  answer  to 
either  one  of  the  questions  proposed,  is  the  gold  medal  of  the 
Society  (value,  about  $100).  Papers  must  be  addressed  before  the 
end  of  the  month  of  October,  1873,  to  the  secretary  of  the  So- 
ciety, Counsellor  J.  Japetus  Sm.  Steenstrup,  Copenhagen. 

The  Hassler  Expedition  left  Talcahuana  on  the  25th  ult.  for 
Juan  Fernandez  where  we  spent  two  days  about  the  island  and  one 
day  lying  in  the  harbor,  called  Cumberland  Harbor,  which  gave 
us  an  opportunity  of  making  a  very  satisfactory  collection  for 
the  short  space  of  time.  As  Prof.  Agassiz  and  Dr.  Steindachner 
were  left  at  Talcahuana  to  proceed  over  land  to  Valparaiso,  all 
the  work  at  the  island  devolved  upon  myself,  but  considering  all 
the  disadvantages,  our  trip  there  was  a  profitable  one  and  amply 
paid  us  for  the  trouble.  Our  course  was  a  direct  line  to  Juan 
Fernandez  and  back  to  Valparaiso,  thus  forming  a  triangular 
track  and  soundings  were  made  both  ways,  the  deepest  being 
2,410  fathoms.  The  weather  was  very  beautiful  and  just  the  kind 
for  enabling  us  to  carry  on  our  work  to  advantage.  We  spent 
May  day  on  the  island  and  with  a  fair  wind  reached  Valparaiso 
on  the  5th.  We  intended  to  remain  here  only  two  days,  or  just 
long  enough  to  take  on  board  our  coal,  but  owing  to  several 
delays  we  shall  be  obliged  to  remain  here  one  week.  All  the 
time  here  will  be  improved  by  the  party  to  make  as  complete 
a  collection  as  the  time  will  allow  and  we  are  in  hopes  to  do  much 
in  that  direction. 
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We  shall  proceed  from  here  to  Callao  where  I  suppose  we  shall 
arrive  in  nine  days,  from  there  to  Panama,  then  Galapagos,  etc. 
Soundings  and  dredgings  will  be  continued  and-  we  hope  to 
reap  much  scientific  knowledge.  Professor  Agassiz  is  very  well, 
excepting  somewhat  fatigued  from  his  overland  travel,  and  all  the 
rest  of  our  company  are  enjoying  good  health.  The  Professor  was 
most  successful  in  collecting  during  his  travel  from  Talcahuana. 
—  J.  Henry  Blake.     Valparaiso^  May  llth. 

The  meeting  of  the  American  Association  for  the  Advancement 
of  Science,  as  announced   in  our  last  number,  will  be  held  in 
Dubuque,  Iowa,  on  Wednesday,  August  21st.     The  meeting  will 
be  called  to  order  at  10  A.M.  by  President  Gray.    After  the  usual 
formalities  of  organization,  the  general  meeting  will  adjourn  and 
the  members  will  meet  in  their  respective  sections  for  organiza- 
tion, and  as  soon  as  this  is  accomplished,  the  reading  of  papers 
will  be  in  order.     The  order  of  the  last  meeting,  by  which  the 
retu-ing  president  will  preside  during  the  first  day  and  deliver  his 
address  in   the  evening,  will  be  followed  at  this  meeting,  as  it 
seems  appropriate  to  have  the  president's  address,  and  the  for- 
mal resignation  of  his  chair  to  his  successor,  on  the  first  day  of 
the  session.      We  trust  that  at  this  meeting  of  the  Association, 
members  will  not  forget  the  important  bearing  which  a  proper 
organization  has  upon  its  scientific  success,  for  certainly  at  several 
former  meetings   sufficient  attention  has  not  been  given  to  the 
formalities  required  by  the  carefully  prepared  Constitution  of  the. 
Association.     Especially  should  care  be  used  in  the  nomination  of 
the  six  members  of  the  Standing  Committee,  the  Permanent  Chair- 
man, Secretaries  and  Committees  of  the  Sections.     Every  year  there 
has   been  more  or  less  complaint  in  regard  to  the  admission  of 
papers  which  were  not  worth  the  time  they  occupied,  and  at  times 
papers  have  undoubtedly  been  excluded  that  had  better  claims  for 
admission  than  others  which  were  allowed  to  be  read.     This  will 
ever  be  the  case  to  a  certain  extent,  from  the  very  nature  of  the 
Association,  but  we  feel  convinced  that  if  the  following  clause 
of  the  Constitution  were  strictly  adhered  to,  many  of  these  com- 
plaints would  be  avoided.  • 

Bulb  9.  No  paper  shaU  be  placed  on  the  programme  unless  admitted  bj  the  Sec- 
tional Committee;  nor  gfuUl  any  beread^  unless  an  abstract  of  it  has  previously  been 
presented  to  the  Secretary  of  the  Section,  who  shall  furnish  to  the  Chairman  the  titles  of 
papers  of  which  abstracts  have  been  received. 
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Still  another  Rule  of  the  Constitution,  if  properly  attended  to 
by  the  Standing  Committee,  would  certainly  save  the  Association 
from  the  discredit  of  publishing  a  few  papers  which  a  good  natured 
committee  had  admitted  to  be  read  and  discussed  (sometimes  with 
the  hope  that  the  discussion  on  the  paper  would  induce  its  author 
to  withdraw  it  from  publication),  but  which  have  not  the  merit  of 
"  advancing  science."  The  execution  of  this  duty  of  the  Stand- 
ing Committee  would  also  probably  save  the  Permanent  Secretary 
much  disagreeable  correspondence  during  the  "printing  period" 
after  the  meeting,  and  though  it  might  reduce  the  size  of  the 
annual  volume,  it  would  certainly  add  to  its  value  as  well  as  to  the 
credit  of  the  Association.     We  allude  to  Section  11  of 

Rule  4.  Before  adjoarning.  [it  shall  be  the  duty  of  the  Standing  Committee]  to 
decide  which  paper$,  discussions,  or  other  proceedings,  shall  be  published. 

Another  important  item  in  regard  to  the  success  of  the  meetings, 
and  one  to  which  every  member  having  a  paper  to  present  and  the 
Standing  and  Sectional  Committees  should  give  their  hearty  coop- 
eration, is  that  of  the  daily  programmes.  The  Constitution  "  i-e- 
quests  **  members  to  send  the  titles,  with  abstracts  of  their  papers, 
to  the  Permanent  Secretary,  at  least  a  day  previous  to  the  com- 
mencement of  the  meeting;  but  there  is  often  great  delay  in 
getting  the  list  of  papers  presented  in  type,  and  still  greater  in 
arranging  the  programme  for  each  day.  This  might  be  avoided 
by  passing  a  vote  providing  that  papers  on  the  Secretary*s  list, 
at  the  meeting  of  the  Standing  Committee  the  evening  before 
*the  first  general  session,  should  have  precedence  over  all  others 
in  making  up  the  programmes  by  the  Sectional  Committees.  It 
would  also  greatly  facilitate  matters  if  the  Sectional  Committees 
were  obliged  to  give  their  programmes  for  the  day  following  to 
the  Permanent  Secretary  by  4  o'clock  in  the  afternoon  previous, 
and  the  programme  for  the  first  day  immediately  after  the 
organization  of  the  Sections,  not  allowing  papers  to  be  read 
in  a  Section  until  its  Committee  had  fully  prepared  the  pro- 
gramme for  the  day ;  for  it  is  almost  always  owing  to  the  Uttle 
confusion  in  calling  up  the  first  papers,  without  proper  announce- 
ment, that  renders  it  so  difficult  to  get  smoothly  started  in 
the  scientific  work,  wRile  a  recess  of  an  hour  to  enable  the 
Committee  to  prepare  the  programmes  would  save  much  more 
time  to  the  section  than  thus  taken,  and  would  give  mem- 
bers a  chance  to  greet  each  other  before  real  work  commenced. 
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The  following  are  the  oflacers  of  the  Dubuque  meeting.  Presi- 
dent^ J.  Lawrence  Smith  of  Louisville,  Vice  President^  Alex. 
Winchell  of  Ann  Arbor.  Permanent  Secretary^  Joseph  Lovering 
of  Cambridge.  General  Secretary ^  E.  S.  Morse  of  Salem.  Treas- 
urer^ W.  S.  Vaux  of  Philadelphia.  The  Standing  Committee  con- 
sists of  the  above  named  officers  and  the  following  officers  of  the 
preceding  meeting,  Asa  Gray  of  Cambridge,  G.  F.  Barker  of  New 
Haven,  and  F.  W.  Putnam  of  Salem.  (Six  more  members  of  the 
Standing  Committee  are  elected  at  large  from  the  Association  on 
the  first  day,  and  the  Permanent  Chairmen  of  the  Sections  become 
members  of  the  Committee.)  Local  Committee.  —  H.  T.  Wood- 
man, chairman ;  C.  A.  White,  1st  vice  chairman ;  Asa  Horr,  2d 
vice  chairman ;  Samuel  Calvin,  local  secretary ;  E.  D.  Cook, 
assistant  secretary ;  R.  A.  Babbage,  treasurer ;  and  205  other' 
gentlemen.  We  are  convinced  by  the  cordial  tone  of  the  circular 
of  the  Local  Committee  and  from  private  letters  received,  that  the 
citizens  of  Dubuque  are  resolved  to  spare  no  effort  on  their  part  to 
make  the  2l8t  meeting  of  the  Association  a  decided  success.  We 
quote  the  following  items  from  the  circular :  — 

On  the  evening  of  Wednesday,  Angupt  21st,  a  reception  will  be  extended  to  the 
Association  by  the  Hon.  Wm.  B.  Allison.  U.  S.  Senator  elect,  and  Chairman  of  the  Com- 
mittee of  Reception.  Responge  ft-om  the  Association,  after  which  Prof.  Asa  Gray, 
retiring  President  of  the  Association,  will  deliver  his  address  and  give  up  the  chair  to 
his  successor.  From  the  .success  that  has  already  attended  the  efforts  of  the  Special 
Committees,  and  the  expressed  determination  of  the  citizens  to  extend  a  liberal  hos- 
pitality to  the  members,  we  can  confidently  promise  that  all  can  be  entertained  at 
private  residences, /ree  of  charge,  during  the  session.  The  Local  Committee,  therefore? 
earnestly  request  those  intending  to  be  present  to  notify  the  Local  Secretary  by  letter 
as  soon  as  possible.  Members  and  tho^^e  intending  to  become  members  will  report 
immediately  upon  their  arrival  at  the  Reception  Room  of  the  Local  Committee  and 
register  their  names,  when  they  will  be  conducted  to  the  places  to  which  they  have  been 
as»igned.  Notice  of  the  location  of  the  Reception  Room  of  the  Local  Committee  will 
be  posted  at  the  railroad  depots,  steamboat  landings,  and  in  the  sti-eet  cars  and  omni- 
buses of  the  city.  Negotiations  with  the  railroads  have  now  progressed  so  far  as  to 
rouke  it  almost  certain  that  we  shall  be  able  to  give  return  passes  over  all  the  principal 
lined.  AU  railroads  leading  from  the  city  have  generously  offered  the  u^e  of  their  lines 
for  excursions  to  localities  of  special  interest.  Steamboats  on  the  Mississippi  river  have 
al«o  been  tendered  for  a  similar  purpose.  Arrangements  for  a  number  of  excursions 
have  been  made,  subject  to  the  approval  of  the  Association.  Cairiage  excursions  to 
the  lead  and  spar  caves,  smelting  furnaces,  and  to  the  exposures  of  fossiliferous 
rocks  wUl  also  be  provided  for.  Microscopists  will  confer,  as  soon  as  possible  after 
their  arrival,  with  the  Curators  of  the  Iowa  Institute  of  Science  and  Arts  at  the  Recep- 
tion Hoom  of  the  Local  Committee,  in  relation  to  the  care  of  any  instruments  or  spec- 
imens they  may  have  for  exhibition. 

"Nature"  for  June  20th  opens  with  a  r^sum^  of  the  discoveries 
of  Livingstone,  and  gives  an  account  of  the  latest  authentic 
reports,  which  place  him  at  Unyanyembeh,  where   stores  were 
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being  sent  him  under  charge  of  his  son.  It  is  Livingstone's 
purpose  to  go  southward  and  discover  the  outlet  to  the  great 
basin  of  the  Tanganyika,  extending  from  about  3°  to  10°  S.  lat. 
and  27°  to  39°  E.  long.,  which  he  had  discovered,  and  explored 
on  all  sides  except  the  southeastern. 

ANSWERS    TO    CORRESPONDENTS. 

F.  C.  H.,  Yellow  Springs.  Oliio.—  It  is  not  at  all  Improbable  that  some  Tachina  para- 
site iufebtd  Coreus  tristis  De  Geer.  It  is  well  known  thnt  beetles  in  the  imago  state  are 
sometimes  bO  parasitized,  and  we  have  bred  a  small  Tuchina-jly  from  CassiiUi  aurirhal- 
ceil  Fabr.  fsee  also  AsiEit.  Nat., Vol.  V,  p.  217.  We  should  like  bpecimens  from  Corais 
tristis.  — C.y.  H. 

Mrs.  r.  II.,  New  Haven.— The  specimens  of  insectf*  you  sent  to  the  Naturalist,  and 
which  you  found  in  hu<*h  numbers  on  May  20th,  are  doubtleris  the  Tei-mes  frotitaiis  Hal- 
deman  (order  Neuroptera),  and  are  called  the  American  white  ants.  The  workers  aud 
females  are  white  and  win^fless.  The  males,  wliich  are  mostly  black  and  winged,  appear 
in  May  aud  >Jnue  and  for  a  few  day»  are  otlen  ^ecn  in  countless  swarms.  Tnese  insects 
Jive  in  moi>t,  decaying  wood  only,  and  doubtless  found  a  congenial  home  under  the 
doorstep  mentioned.  —  E.  N. 

BOOKS    RECEIVED. 
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Nat.  HIbi.,  May  if,  1871.) 

Monographic  des  Potssons  de  Cuba  Compris  dans  la  sous-famille  des  Sparini.  Par  Felipe  Poey. 
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Firth  Annual  Report  of  the  Provost  to  the  Trustees  of  the  Peabody  Institute  of  the  city  of  Balti- 
more, June  (>,  1872.    8VO  panipli.    Baltimore.    1872. 

Annual  Report  of  I).  F.  lioi/d.  Superintendent  of  Louisiana  State  University,  for  the  year  1871, 
to  the  Governor  of  (he  State  of  Louisiana.    8vo  pamph.    New  Orleans.    1872. 

Descripdon  of  the  lialivnop'lera  Musculus  in  the  possession  qf  the  Host.  Soc.  Nat.  Hist.  By  Thos. 
Dwight,  Jr.,  M.D.    4to  pamph. 

Tn-Daily  HuUetin  and  Tri- Daily  Weather  Map,  issued  at  the  War  Department,  Office  of  the 
Chief  Signal  Opccr,  June  1,  1872.    6  copli*?.  each. 

Descriptions  oj  Nttc  Species  of  Fossils  from  vicinity  of  Louisville^  Ky.  From  the  Collection  of 
Dr.  Jame»  Knapp.    By  James  Hall  aud  It.  P.  Whlttteid'.    (Continued.)    pp.8.    8vo.    June.    1872. 

Proceedings  oj  the  Academy  of  NaturcU  Scietwes  of  Philadelphia,  l»art  3.  Oct.  -  Dec.,  1871. 
(Recd.July  1,1872.) 
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THE   CURIOUS   HISTORY  OF  A  BUTTERFLY. 

BY   SAMUEL   H.    SCUDDER. 

Of  all  American  butterflies  Brenthis  Bellona  presents  the 
strangest  history.  Everybody  knows  that  butterflies  pass  through 
several  stages  of  growth,  from  the  egg,  caterpillar  and  chrysalis 
to  the  butterfly  —  a  cycle  of  changes  which  succeed  each  other 
with  perfect  uniformity  from  year  to  year ;  it  is  also  known  to 
most  who  read  these  pages  that  many  butterflies  pass  through  this 
cycle  twice  or  even  thrice  in  the  course  of  the  yesLT,  while  others 
again  are  "  single-brooded."  If  one  should  assert  that  Brenthis 
Bellona  was  single-brooded,  most,  if  not  all,  observers  would  say 
it  was  an  error ;  do  not  butterflies  of  this  species,  fresh  from  the 
chrysalis,  appear  late  in  May,  again  in  July  and  still,  once  more, 
in  September?  —  true,  and  yet,  properly  speaking,  the  insect  is 
single-brooded. 

In  this  genus  —  at  least  in  B.  Bellona  and  B,  Myrina  —  occurs 
a  phenomenon,  which,  so  far  as  I  know,  is  quite  unique  among  but- 
terflies ;  there  are  two  sets  of  individuals,  each  following  its  own 
cycle  of  changes,  apparently  with  as  little  to  do  with  the  other 
set  as  if  it  were  a  different  species  ;  each  set  has  its  own  distinct 
seasons  and  thus  gives  rise  to  the  apparition  of  two  or  three  suc- 
cessive '*  broods"  in  the  course  of  the  year. 

At  the  very  end  of  the  season  this  butterfly  will  be  found  laying 
eggs,  which   hatch  in   a  few  days ;   the   little  caterpillars,  after 

Entered  according  to  the  Act  of  (^ongrcss,  in  the  year  1872,  by  the  Peabodt  Academt  of 
ScncNCE,  iu  the  Oflloe  of  the  Librarian  of  Congress,  at  Waslilngton. 
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devouring  their  egg-shells,  refuse  further  food  and  undoubtedly 
hibernate  in  this  state  —  which  is  nearly  equivalent  to  remaining 
in  the  egg ;  for  eggs  of  Lepidoptera  may  be  found  in  midwinter, 
in  nearly  all  stages  of  development,  according  to  the  species. 
These  juvenile  larvae  represent  the  hiemal  condition  of  one  of  the 
two  sets  of  individuals  above  mentioned ;  this  we  will  term  the 
sestival  series ;  for  by  the  end  of  the  following  June,  the  cater- 
pillars have  attained  their  growth  and,  passing  through  the  chrys- 
alis state,  emerge  as  butterflies  about  the  middle  of  July ;  these 
are  the  butterflies  of  midsummer,  continuing  upon  the  wing  until 
the  end  of  September.  In  this  butterfly,  the  eggs  are  wholly 
undeveloped  at  the  birth  of  the  female,  and  in  the  sestival  series 
are  not  deposited  until  September;  they  hatch  in  from  five  to 
nine  days  and  the  young  caterpillars,  as  we  have  said,  pass  directly 
into  a  state  of  hibernation,  making  the  cycle  of  the  year's  changes 
complete  with  a  single  generation.  This  history  is  quite  similar  to 
that  of  tlie  New  England  species  of  Argynnis,  all  of  which  are 
single-brooded,  appear  in  early  sunmier,  lay  their  eggs  in  early 
autumn  and  hibernate  as  juvenile  larvae  ;  but  these  have  not  super- 
added the  second  series  of  individuals  which  form  so  striking  a 
feature  in  the  natural  history  of  some  of  our  native  species  of 
Brenthis. 

This  second  set  of  individuals,  which  we  will  term  the  vernal, 
in  contrast  to  the  lestival  series,  hibernates  as  half-grown  cater- 
pillars and  produces  the  earliest  brood  of  butterflies ;  these  make 
their  appearance  about  the  middle  of  May,  although  they  are 
occasionally  seen  earlier ;  they  are  hardly  common  before  the  end 
of  the  month  and  are  as  long-lived  as  their  companions  of  the 
ajstival  series ;  thc}^  do  not  lay  their  eggs  until  the  latter  part  of 
July  and  early  in  August — just  when  the  butterflies  of  the  aestival 
series  are  becoming  common  ;  the  eggs  hatch  and  the  caterpillars 
gi'ow  as  usual  for  a  few  weeks,  sloughing  their  integuments  twice ; 
beyond  this  point  all  the  caterpillars  do  not  develop  alike ;  some 
continue  in  what  would  appear  the  natural  way  ;  we  will  first  fol- 
low them  —  it  will  be  to  their  grave  !  As  caterpillars  the^^  eat,  as 
chrysalides  they  sleep  and  then  appear  in  September,  gay  and 
frolicsome  butterflies  —  doomed  to  an  untimely  end.  Their  sisters 
of  the  aestival  series  are  busily  laying  eggs  to  perpetuate  the  race,* 

*  For  Uie  phenomenon  of  midsummer  is  now  repeated  inversely,  one  series  ovipos- 
iting, the  other  emerging  tVom  the  chrysalis. 
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but  to  them  is  this  boon  denied  ;  the  cold  autumnal  blasts  sweep 
them  away  before  the  eggs  are  half  developed  in  their  ovaries.  It 
is,  in  fact,  a  vain  effort  of  Nature  to  develop  a  second  brood  which, 
in  a  more  southern  climate,  with  a  longer  season,  would  prove 
8uccessf\il. 

But  we  have  said  that  this  was  the  history  of  some  only ;  and 
this  fact  proves  the  salvation  of  the  vernal  series ;  when  about 
half  grown,  in  the  middle  of  August,  while  the  weather  is  still 
hot,  a  portion  of  the  cateipillars  suddenly  cease  to  eat  and  fall 
into  a  state  of  lethargy.  Something  similar  to  this,  if  we  may 
trust  the  observations  of  Vandouer,  as  related  by  Doubledaj',  has 
been  noticed  in  a  European  species  of  this  genus,  but  earlier  in 
the  season,  when  it  would  seem  to  be  more  unaccountable,  because, 
so  far  as  we  can  see,  less  necessary.  "  Having  succeeded,"  says 
W.  Doubleday,  "in  obtaining  some  eggs  of  this  species  (B. 
Euphrosyne)^  which  were  laid  about  the  middle  of  May,  I  fed 
the  young  larvae  produced  from  them  until  the  end  of  June,  when 
they  all  fell  into  a  state  of  complete  torpidity,  in  which  most  of 
them  remained  until  the  following  spring.  But  in  August  a  por- 
tion of  them  woke  from  their  sleep,  fed  with  voracity,  changed 
their  skins  twice,  became  pupae  and  in  a  few  days  perfect  insects. 
It  was  only  at  the  end  of  the  following  February  that  the  others 
commenced  feeding,  changed  their  skins  twice  and  after  the  iirst 
week  in  April  became  pupte,  from  which  the  perfect  insects 
appeared  at  the  usual  time."  By  this  account,  the  butterflies  lay 
their  eggs  on  their  first  appearance  ;  either  they  differ  in  toto  from 
their  congeners  in  America  or  there  is  some  error  in  this  statement. 
The  state  of  lethargy  into  which  our  August  caterpillars  sometimes 
fall  may  perhaps  be  better  denominated  premature  hibernation, 
for  they  do  not  arouse  themselves  until  the  following  spring,  when 
they  again  resume  the  cycle  of  changes  peculiar  to  the  vernal 
series,  and  by  this  extraordinary  habit  preserve  its  history. 

Here  we  have  two  independent  series  in  the  same  species,  each 
single-brooded,  but  one  making  an  effort  toward  a  second  genera- 
tion, invariably  ending  in  disaster;  the  butterfly  may  therefore 
be  properly  considered  as  "  single-brooded,"  although  differing 
greatly  from  other  single-brooded  butterflies, by  presenting  three 
distinct  apparitions  of  the  perfect  form.  Whether,  by  any  lethar- 
gic freaks,  the  caterpillars  of  the  two  series  even  unite  their  faces 
and  finally  have  a  synchronous  and  parallel  development,  we  are 
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as  yet  unprepared  to  sa}' ;  but  that  the  blood  of  both  series  ever 
commingles,  through  the  union  of  the  perfect  insect,  is  very  improb- 
able because,  although  the  generations  overlap,  the  males  of  a 
brood  are  the  first  to  disappear  and  the  females  the  last  to  appear, 
and  at  best  there  would  be  few  that  could  thus  mate ;  moreover, 
since  the  eggs  of  tive  freshly  enclosed  females  are  not  fully  devel- 
oped for  weeks,  or  even  months,  the  effect  of  such  a  union  would 
be  questionable.  Yet,  if  there  is  no  union  between  the  two  series, 
there  are  the  vernal  and  aestival  groups  practically  as  distinct 
from  each  other  as  any  two  species !  Nature  strives  toward  the 
formation  of  a  double  brood  in  the  vernal  series;  may  we  not 
suggest  that  she  has  already  made  considerable  progress  toward 
the  development  of  a  new  species,  in  producing  the  vernal  series 
at  all?  Pass  in  review  the  histories  of  different  species  of  the 
same  genus  or  even  allied  genera  of  butterflies,  and  you  will  find 
in  them  a  remarkable  similarity  — trace  of  a  law  of  unity  in  habits 
and  seasons  as  pronounced  as  that  of  unity  in  coloration  and 
structure,  extending  not  only  to  the  number  of  broods,  but  also 
to  their  seasons.  In  the  aestival  series  of  Brenthis  we  find  indeed 
something  veiy  similar  to  what  occurs  in  Argynnis,  and  this  must 
therefore  be  considered  the  normal  series  ;  but,  in  addition,  we  have 
a  second  set  of  individuals  maintaining  a  totally  distinct  season, 
by  other  means  (letharg^^  or  premature  hibernation),  passing  the 
winter  in  a  different  condition,  and  even  attempting  an  additional 
generation  —  showing  a  difference  such  as  usually  characterizes 
somewhat  distant  genera.  Will  not  Messrs.  Cope  and  Hyatt 
claim  this  as  a  new  argument  in  favor  of  their  theories  of  the  ori- 
gin of  species  ? 

Whether  any  colorational  or  structural  features  distinguish  the 
butterflies  of  the  vernal  from  those  of  the  aestival  series,  I  am 
unable  to  say  and  must  leave  to  those  who  can  follow  the  insect 
in  the  field ;  it  is  a  question  worthy  of  investigation,  since  the 
spring  and  autumn  broods  of  butterflies  often  present  differences 
so  well  marked  that  the  broods  have  been  described  as  distinct 
species. 

Some  one  will  ask  whether  these  different  apparitions  of  the 
butterfly  cannot  be  accounted  for  on  the  supposition  of  a  single 
series  of  individuals,  with  lethargy  on  the  part  of  the  caterpillar, 
as  in  the  case  of  the  European  Euphrosyne.  Plainly  not ;  for  we 
have  in  our  butterfly  three  apparitions  instead  of  two,  and  two 
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depositions  of  eggs  in  place  of  one ;  moreover,  the  fact  is  suflS- 
ciently  established,  that  some  of  the  caterpillars  of  the  vernal  series 
hibernate  when  half  grown,  after  a  period  of  lethargy  and  that  the 
aestival  series  can  only  pass  the  winter  as  caterpillars  just  from  the 
egg ;  so  too  is  the  period  of  oviposition  ;  these  facts  being  granted, 
and  the  apparition  of  the  butterflies  known  to  all  observers  as 
occurring  at  the  times  stated,  any  other  interpretation  seems 
impossible. 

In  all  plural-brooded  butterflies,  with  an  extensive  distribution 
in  latitude,  the  number  of  generations  varies  with  the  length  of 
the  season.  I  am  not  aware  that  the  mode  of  this  variation  has 
ever  been  studied  ;  are  the  changes  shdden  or  gradual  ?  and  do 
they  involve  any  waste  of  energy  on  the  part  of  Nature,  as  in 
Brenfhis  Bellona?  A  little  consideration  will  show  what  the 
result  would  be  in  the  species  under  discussion ;  should  the  season 
be  so  long  that  the  second  brood  of  the  vernal  series  could  lay 
eggs,  these  eggs  would  at  once  hatch,  for  their  normal  period  being 
often  as  short  as  five  days,  weather  which  could  induce  a  butterfly 
to  lay  eggs  would  at  once  ripen  the  embrj^o ;  the  caterpillars  would 
then  be  forced  to  hibernate  as  those  of  the  ffistival  series  and 
become  members  of  that  series  the  next  year ;  while  the  vernal 
Series  woyld  be  kept  up  by  means  of  those  caterpillars  of  its  first 
brood  which,  in  the  previous  year,  had  gone  into  premature  hiber- 
nation. Thus  the  venial  series  would  continually  feed  the  aesti- 
val ;  yet  it  would  suffer  no  greater  loss  than  it  does  at  present  in 
the  practical  sterility  of  the  September  butterflies ;  it  would  be 
subjected  to  no  infusion  of  blood  from  the  sestival  series  and  any 
variation  of  stiucture  from  the  normal  type  of  the  species,  induced 
b}-  its  isolation,  would  not  be  lost.  Were  the  season  still  longer, 
the  vernal  series  would  become  double-brooded  and  independent, 
the  caterpillars  having  time  to  attain  half  their  size  before  hiber- 
nation ;  the  lethargic  propensity  would  be  retained  only  by  the 
lEstival  series,  which,  by  this  time,  would  probably  have  assumed 
the  position  our  vernal  series  occupied  at  the  beginning. 

If,  on  the  other  hand,  we  suppose  a  shorter  season,  such  as 
actually  exists  in  some  parts  of  the  country  where  Brenthis  Bellona 
occurs,  undoubtedly  the  first  change  would  be  the  entire  elimina- 
tion of  the  September  butterflies  and  the  hibernation  of  all  the 
vernal  caterpillars  when  half  grown ;  this  is  probably  the  actual 
state  of  things  in  the  cooler  parts  of  Canada ;  but  what  would  be 
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the  further  backward  steps  toward  the  simple  condition  of  Argynnis 

—  that  is,  toward  the  extinction  of  the  vernal  series  —  it  would 
be  hard  to  conjecture,  without  treading  on  insecure  ground ; 
rather  let  us  leave  that  to  the  future  development  of  parallel  facts. 

—  3Ienton^  France  J  April  y  1872. 


ON  THE  GEOLOGY  OF  THE  ISLAND   OF  AQUIDNECK 

AND   THE   NEIGHBORING   PARTS   OF   THE 

SHORES   OF  ,NARRAGANSET   BAY.* 

BY   PROF.    N.    S.    SHALEK. 

General  Topography. —  The  contour  of  the  shore  at  this  point 
of  our  coast  at  once  indicates  some  peculiar  features  in  the  histoiy 
of  the  rock  masses  in  which  it  lies.  A  great  indentation  of  the 
coast  line  having  a  width  of  twelve  and  a  depth  of  over  twenty 
miles,  cut  here  and  there  with  narrow  islands  and  running  up  into 
the  land  in  long  river-like  arms  for  many  miles  beyond  the  limits 
of  its  main  area,  Narraganset  Bay,  leads  us  to  seek  for  some 
forces  operating  in  its  formation  which  were  not  at  work,  at  least 
with  the  same  energy,  in  the  region  of  shore  more  to  the  south- 
ward and  westward.  A  glance  at  the  general  topography  will 
show  us  more  clearly  what  is  to  be  regarded  as  peculiar  and 
requiring  an  explanation  from  the  ancient  history  of  this  region. 

Nearly  the  whole  of  the  excavation  of  Narraganset  Bay  lies  in 
a  region  commonly  known  as  Carboniferous,  f  The  great  exca- 
vations of  the  Chesapeake  and  Delaware  lie  altogether  in 
a  region  of  soft,  easily  disintegrated  material  and  are  thus 
not  comparable  with  what  we  have  here.  The  valleys  of  the 
Connecticut,  the  Hudson  and  the  Thames,  nearer  to  the  region  we 
are  studying,  are  in  the  same  sort  of  rocks,  or  those  of  nearer 
equivalent  hardness,  and  are  therefore  more  likely  to  give  us  a 
measure  for  the  forces  acting  here.     But  we  find  that  these  latter 

*  This  ami  the  papern  to  be  hereafter  published  in  the  same  series,  are  extracts  from 
a  Report  to  Prof.  Bcnj.  Pierce,  Superintendent  of  the  United  States  Coast  Sun,'ey,  and 
are  made  public  l)y  hin  permisHion. 

fit  will  hereafter  be  chown  that  a  very  large  part  of  this  region  generally  raapj^ed  as 
carboniferous  in  in  all  probability  of  a  very  much  earlier  age.  The  evidence  goes  to 
show  that  it  is  a  member  of  the  Cambrian  series. 
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indentations  have  the  simple  stnieture  of  river  excavations  present- 
ing, it  is  true,  the  character  of  valle3^8  which  have  been  subjected 
to  other  eroding  forces  than  those  which  have  come  from  flowing 
water,  but  still  being  single  and  rather  narrow  indentations  in  the 
axis  of  considerable  streams.  As  we  go  to  the  north  and  east  be- 
yond Narraganset  Bay,  we  find  indentations  of  the  same  general 
character ;  at  first,  obscurely  on  the  southern  shore  of  Massachu- 
setts, but  in  great  abundance  and  of  a  perfectly  comparable  shape 
on  the  coast  of  Maine  and  the  whole  shore  of  the  continent  to  the 
northward.  Thus  we  see  that  this  Bay  is,  in  fact,  the  southernmost 
point  of  the  fiord  structure  on  our  coast  and  is  on  this  account  a 
favorable  point  for  the  examination  of  the  causes  of  the  formation 
of  that  type  of  coast  line.  If  we  take  a  number  of  sections 
across  the  whole  of  the  Bay  at  several  points,  say  at  the  mouth, 
five  .miles  from  the  southernmost  point  of  land,  again  parallel 
thereto  through  the  centre  of  the  town  of  Newport,  and  further  on 
in  succession  in  an  east  and  west  direction  through  the  upper  part 
of  Newport  island  and  the  island  of  Prudence ;  through  Bristol 
and  lastly  through  Fall  River,  we  shall  see  by  these  diagrams 
that  the  bay  gives  us  a  number  of  furrows  and  ridges  having  each 
a  width  of  from  half  a  mile  to  five  miles  and  a  height  or  depth 
from  the  bottom  level  of  from  one  hundred  to  four  hundred  and 
fifty  feet.  *  If,  however,  we  take  a  section  in  a  general  north  and 
south  direction  through  any  of  these  channels  of  Narraganset 
Bay.  we  shall  find  that  it  presents  us  with  essentially  an  inclined 
plane  sloping  pretty  gradually  from  the  northern  or  inner  end 
toward  the  sea  on  the  south.  The  indentations  of  these  channels 
into  their  shores  are  comparatively  few  and  of  no  great  depth. 
At  some  points  the  original  islands  have  been  soldered  together  by 
marine  drift  materials  so  as  to  destroy  the  original  simplicity  of 
arrangement,  but  usually  throughout  the  Bay  the  contours  show 
us  a  predominance  of  north  and  south  reliefs.  As  will  be  seen 
by  examining  the  contour  lines  of  the  coast  surv^ey  map,  on  the 
scale  of  T^,\ycro»  ^^e  nearer  ridges  of  the  principal  island  con- 
fonn  in  course  in  a  general  way  to  the  trend  of  the  shores  of  the 
main  islands ;  showing  thereby'  that  it  is  to  some  very  general 
action  that  we  owe  the  existence  of  these  north  and  south  trends. 


♦Three  of  these  transverse  sections  arc  given  in  the  diagiam  PI.  6.  It  will  be  seen 
that  each  great  channel  is  a  broad  but  rehitively  shallow  excavation.  The  Uiawingis 
from  which  the  sections  were  made  were  careftilly  pi-epared  flrora  the  records  at  the 
Coast  Survey  Office  in  Watihington. 
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It  will  be  noticed  that  the  island  has  no  streams  of  consider- 
able size  ;  none,  in  fact,  which  could  have  been  competent  to  create 
the  wide  and  deep  depressions  we  find  in  the  larger  valleys  of  the 
island  by  direct  abrasion.  In  some  of  the  minor  vallej- s  near  the 
shores,  as  at  the  glen  on  the  east  side  of  the  island,  we  have  real 
stream  valleys  with  the  normal  V-like  excavations,  but  in  the 
larger  depressions  occupied  by  the  streams  the  form  is  very  much 
more  rounded  and  the  size  usually  many  times  as  great,  giving 
broad  U-shaped  troughs,  in  which  the  streams,  though  in  fully 
close  contact  with  the  bed  rock,  have  very  little  effect  upon  it. 
They  are  manifestly  incapable  of  creating  the  valleys  in  which 
they  flow.  To  account  for  these  depressions  we  are  forced  to 
suppose  either  of  several  things  ;  we  may  suppose  that  the  valleys 
are  the  relics  of  the  topography  which  may  have  existed  here  before 
the  Bay  was  formed,  and  that  the  streams  which  made  them  gath- 
ered their  volume  in  the  land  which  then  occupied  the  space  where 
the  waters  now  lie  and  a  part  of  the  region  beyond ;  we  may  seek 
an  explanation  of  their  formation  in  the  action  of  the  sea  during 
a  former  period  of  partial  submergence,  a  probable  source  of 
valley-making,  according  to  the  view  of  many  geologists,  or  we 
may  perchance  find  that  to  the  erosion  of  the  ancient  glacial 
streams  we  owe  thcdevelopment  of  what  the  brooks  onl^-  began. 

The  first  supposition  is  manifestly  inapplicable  to  a  number  of 
the  valleys  of  the  island,  and  these  among  the  most  important ; 
that  which  owing  to  the  want  of  any  well  established  name  has 
been  termed  the  north  valley,  being  that  occupied  by  the  stream 
which  debouches  just  south  of  the  Aquidneck  coal  mines,  does  not 
extend  across  the  island  but  has  its  head  witbiu  fifty  feet  of  its 
highest  hill.  On  the  part  of  the  island  to  the  south  of  this  valley 
we  have  several  considerable  depressions  of  the  same  character. 
Only  one  of  these,  that  which  lies  immediately  to  the  north  of 
Newport,  is  continued  clear  across  the  island,  but  even  here  the 
central  part  of  the  valley  lies  so  high  as  to  afford  hardly  a  reason- 
able impression  of  its  having  been  the  vallej^  of  an  ancieut  river. 
A  careful  consideration  of  the  question  has  led  me  to  conclude 
that  this  hypothesis  is  inapplicable  to  any  of  the  valleys  of  the 
island.  The  question  of  the  marine  origin  of  these  depressions  is 
easily  dismissed.  If  competent  to  produce  these  valleys  we  should 
find  the  sea  still  at  work  extending  their  contours  at  the  point  of 
contact  of  sea  and  land.  It  is  suflSciently  evident  that  no  such 
action  is  now  going  on.     The  sea  is  now  making  slight  inroads  upon 
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the  land  along  nearly  the  whole  shore  of  the  island,  but  the  slight 
waste  is  not  taking  place  in  anj^  greater  measure  at  the  mouths 
of  these  valleys  than  at  other  points.  I  am  inclined  to  think  it 
eminently  probable  that  these  valleys  are  the  result  of  the  am- 
plification of  the  original  stream  excavations,  by  the  action  of 
the  moving  sheet  of  ice  which  we  shall  see  there  is  abundant 
reason  to  believe  to  have  rested  on  this  region  during  the  drift 
period.  Long  before  the  present  topography  was  established,  prob- 
ably at  a  time  so  remote  that  the  present  surface  was  buried  more 
than  one  thousand  feet  beneath  accumulations,  which  have  since 
been  worn  away,  the  island  had  already  been  separated  from  the 
main  land.  The  ice  period  found  certain  valleys  already  cut  in  the 
rock,  their  general  course  coinciding  pretty  closely  with  the  direc- 
tion of  the  flow  of  the  ice,  as  will  be  seen  by  examining  the  indi- 
cated direction  of  the  ice  as  determined  by  the  glacial  scratches. 
It  is  eminently  probable  that  the  glacial  sheet  was  pretty  nearly 
level  on  its  upper  surface,  not  having  that  surface  conforming  to  the 
hills  and  valleys  which  lay  beneath.  It  is  evident  that  where  the 
stream  lay  deepest  the  wearing  would  have  been  the  greatest,  for 
the  rate  of  motion  being  the  same,  the  wearing  of  a  glacial  stream 
is  in  proportion  to  the  weight  it  brings  upon  equal  areas.  Thus 
the  valleys  would  have  been  deepened  and  widened  until  out  of 
proportion  to  the  magnitude  of  the  streams  of  water  which  course 
through  them  since  the  glacial  sheet  went  away. 

The  importance  of  this  consideration  has  been  overlooked ;  it 
needs  to  be  considered  if  we  would  fonn  clear  ideas  of  the  cause  of 
the  irregularity  in  the  excavations  of  all  glaciated  regions.  Some- 
times this  great  difference  in  the  erosive  action  may  be  in  part 
attributed  to  the  difference  in  hardness  of  the  rock  acted  on. 
But  that  this  is  not  the  principal  cause  is  shown  by  the  great  irreg- 
ularity of  glaciated  surfaces  and  underlaid  by  the  most  uniform 
syenites.  In  ordinary'  aerial  erosion  the  beds  of  the  streams  are 
generally  kept  away  from  the  rock  by  a  padding  of  debris ;  but 
in  glacial  action  these  protective  agents  in  running  streams 
become  the  very  sharpening  of  the  ice  tool  and  do  the  work  of 
erosion  instead  of  protection.  By  reference  to  the  diagrams  (Plates 
6  and  7),  it  will  be  seen  that  the  channels  between  the  islands  have 
an  average  depth  of  about  one  hundred  feet  below  the  water  line. 
They  gain  their  depth  quite  suddenly  and  then  preserve  their 
gentle   slopes  across  their  whole  breadth.      Their  variations  in 
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depth  may  sometimes  be  connected  with  a  variation  in  the  hardness 
of  the  material  in  which  the  excavation  is  made.* 

Since  the  formation  of  these  depressions  a  considerable  amount 
of  filling  has  been  going  on  which  has  doubtless  done  much  to 
modify  the  form  of  the  bottom  and  diminish  its  depth.  There  are 
no  data  for  estimating  the  amount  of  the  accumulation  ;  it  has 
probably  not  exceeded  an  average  of  one  hundred  feet.  Although 
not  express!}'  made  for  that  purpose,  the  diagrams  also  show  that 
the  land  surfaces  are  considerably  more  irregular  than  those 
caused  by  water ;  water  action  when  the  land  is  buried  beneath  it 
tends  to  make  the  surfaces  uniform  while  it  works  to  tlie  opposite 
effect  when  it  acts  upon  the  land  lands.  There  are  reasons  to 
believe  that  the  channels  to  the  east  and  west  of  the  island  were 
occupied  b}'  distinct  glacial  streams  for  a  short  perio<l  towards  the 
close  of  the  last  ice  time.  The  duration*  of  these  local  glaciers 
must  have  been  short,  inasmuch  as  the  distinct  termina  lor  lateral 
moraines  are  few  and  indistinct. 

Excepting  the  extreme  ends  of  the  island  the  topography  is  of  the 
simplest  character ;  the  broad  valleys  have  slopes  of  remarkable 
similarity  showing  that  the  material  in  which  they  are  excavated 
must  have  a  tolerably  uniform  consistency.  The  extreme  south- 
west and  northeast  ends  of  the  island  have  contours  wh'ch  con- 
trast remarkably  with  the  middle  region.  The  region  known  as 
the  neck,  lying  just  south  of  Newport  and  the  harbor  thereof,  is 
one  of  the  most  irregular  surfaces  in  New  England.  At  first 
•sight  it  seems  a  mere  confusion  of  ice-worn  rocks  and  transported 
masses  piled  without  order.  A  little  examination  shows,  however, 
that  here  too  we  have  a  set  of  valleys  which  have  a  prevailing 
north  and  south  course,  the  sides  and  bottoms  of  which  have  been 
worn  into  the  irregular  shapes,  which  give  the  chaotic  look  to  the 
surface,  by  the  action  of  the  flowing  water  and  the  old  ice  mass. 
The  rock  being  of  very  varied  hardness  has  worn  with  different 
rapidity  at  different  points  and  so  has  come  to  have  a  very  rugged 
surface.  The  lines  of  fault  indicated  in  the  diagrams  f  bring  up 
into  contact  with  this  irregular  surface  the  beds  of  the  coal  for- 
mation, materials  as  homogeneous  as  the  others  are  variable.  The 
homogeneity  in  the  character  of  the  latter  rocks  has  caused  them 

♦The  great  valleys  which  now  form  the  Bay  were  doubtless  originally  the  insignifi- 
cant troughs  of  small  streams  which  have  been  developed  under  the  conditions  above 
indicated. 

t  These  diagrams  will  be  given  in  the  next  number  of  this  Journal. 
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to  wear  uniformly  and  so  to  give  a  very  even  surface  to  the  coun- 
try tbey  underlie.  This  uniformity  characterizes  all  the  region 
between  the  Lilly  Pond  and  Almy's  Pond  on  the  south  and  the  bay 
known  as  Blue  Bill  Cove  on  the  north,  with  the  exception  of  the 
strip  lying  east  and  west  between  the  Paradise  and  Purgatory 
rocks  on  the  east  and  Mianlonomi  Hill  on  the  west,  wherein  there 
are  several  exposures  of  conglomerates  and  slates  which,  wearing 
unequally,  have  given  a  broken  and  irregular  character  to  the 
surface. 

At  the  extreme  northern  end  of  the  island,  between  Blue  Bill 
Cove  and  the  portion  of  Narraganset  Bay  known  as  Mount  Hope 
Bay,  there  is  a  small  area  of  the  same  character  as  that  to  the 
south  of  Newport,  brought  up  by  a  fault  into  contact  with  coal- 
bearing  rocks.  Here  also  the  irregular  hardness  of  the  rock  has 
caused  it  to  wear  very  irregularly'. 

The  continuous  sheet  of  superficial  accumulations  hereafter  to 
be  described  does  not  have  any  considerable  effect  in  altering 
the  contour  of  the  surfaces  except  in  the  finer' details  of  particular 
points.  On  the  west  shore  of  Blue  Bill  Cove  there  is  a  surface 
of  about  one  hundred  acres  which  shows  a  type  of  ^topography 
which  occurs  at  a  number  of  points  on  our  New  England  shore 
and  is  very  difficult  to  understand.  The  general  surface  is  very 
nearly  a  true  plane  and  is  underlaid  to  the  depth  of  more  than 
thirty  feet,  or  below  low  tide  mark  by  unstratified  drift  com- 
posed principally  of  materials  less  than  one  foot  in  diameter. 
The  surface  of  this  plain  is  broken  at  a  great  number  of  points  by 
depressions  which  recall  the  character  of  the  sink  holes  of  many 
limestone  countries,  though  no  such  explanation  will  possibly  ap- 
ply to  their  formation.  These  depressions  vary  much  in  size 
some  of  them  being  several  hundred  feet  in  diameter,  though 
usually  they  do  not  exceed  one  hundred  feet  across,  and  twenty  feet 
in  depth.  Generally  their  outlines  are  rudely  circular,  though 
in  some  cases  they  exhibit  considerable  irregularity  of  form.  At 
some  points  these  cavities  are  so  crowded  together  that  they  en- 
croach upon  each  other  and  the  plain  becomes  converted  into  a 
warped  surface  of  a  singular  degree  of  complication.  A  precisely 
similar  surface  occurs  on  the  low  terrace  to  the  south  of  the  town 
of  Quincy,  Mass.  The  conditions  both  of  ftiaterial  and  environ- 
ment are  the  same  in  both  cases. 

Thei-e  are  a  few  possible  means  of  accounting  for  this  arrange- 
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ment  which  suggest  themselves  ;  none  of  them,  however,  seem  quite 
to  satisfy  the  facts.  The  most  natural  conjecture  seems  to  be  that 
the  irregularity  was  made  at  the  time  of  deposition  of  the  materi- 
al. Had  it  taken  this  shape  afterwards  the  only  possible  suppo- 
sition would  be  that  marine  cun'ents  had  produced  the  excavation 
during  a  period  of  depression.  This,  however,  is  distinctly  nega- 
tived bj^  the  fact  that  the  coarse  as  well  as  the  fine  material  has 
disappeared,  there  being  no  such  mass  of  boulders  on  the  bottom 
of  the  depression  as  would  exist  on  this  supposition ;  moreover, 
it  is  really  impossible  to  account  for  the  existence  of  such 
great  eddies  in  the  positions  where  these  great  excavations 
occur,  at  points  remote  from  large  obstacles  such  as  could  set  great 
tidal  currents  whirling.  Limiting  ourselves  to  the  conditions 
which  could  cause  irregularities  in  the  deposition  of  the  drift,  we 
still  find  the  matter  beset  with  difficulties.  In  the  first  place,  it  is 
difficult  to  see  what  could  have  caused  such  lacunes  in  the  distri- 
bution of  drift  matter,  within  or  on  the  surface  of  a  glacial  sheet. 
The  most  satisfactory  explanation  seems  to  be  that  the  greater 
part  of  the  drift  which  lies  here  was  borne  on  the  surface  of  the 
glacier  and^  that  these  openings  in  the  moraine  matter  answer  to 
gaps  in  the  ice  on  the  suiface  of  the  glacier,  caused  perhaps  by  the 
action  of  streams  such  as  are  often  seen  to  originate  on  the  surface 
of  a  glacier  and  then  to  find  their  way  in  straight  shafts  to  its 
base.  Such  cavities  would  remain  even  after  they  became  closed 
or  disused,  being  covered  with  drift  or  quite  bare,  and  at  the  time 
•  of  melting  their  place  would  be  marked  by  just  such  cavities  as 
these. 

Other  depressions  exist  on  a  larger  scale  at  the  points  occupied 
by  the  several  ponds  of  the  island  ;  none  of  these  ponds  seem  to  be 
complete  rock  basins  all  having,  or  having  had,  deep  channels  con- 
necting them  with  the  sea.  Blue  Bill  Cove  seems  to  be  entirely 
formed  by  the  drift  masses  which  surround  it,  except  when  the 
syenite  rock  makes  a  part  of  its  northeast  border.  Easton's 
Pond,  near  Newport,  is  the  next  depression  to  the  southward. 
We  have  one  of  the  valley's  of  the  island  cut  down  by  the  glacial 
stream  until  its  mouth  lay  beneath  the  level  of  the  sea ;  when 
the  ice  disappeared  the  valley  constituted  a  fiord-like  bay.  The 
action  of  the  sea  seems  to  have  made  two  successive  beaches  across 
the  valley,  one  about  one-half  the  distance  from  the  present  shore 
to  the  head  of  the  pond,  the  other  forming  the  present  bathing 
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beach  of  Newport.  South  of  this  point  we  have  two  considerable 
ponds,  Alray*8  and  Lilly  pond  ;  both  of  these  arid  the  marshy  pond 
just  to  the  west  of  the  latter  are  glacial  excavations.  The  last  is 
closing  by  the  accumulation  of  vegetable  matter,  its  waters  having 
become  shallow  enough  to  bear  an  abundant  vegetation,  which  is 
rapidly  converting  it  into  a  peat  bog.  The  island  is  singularly 
fVee  from  perfectly  level  lowlands,  such  as  are  formed  by  the  filling 
up  of  old  ponds,  and  the  few  sheets  of  water  which  remain  are  not 
disappearing  with  the  rapidity  usual  in  New  England. 

The  process  of  occlusion  in  these  ponds  ^  can  be  studied  to  ad- 
vantage in  the  marshes  between  the  Lilly  pond  and  Bateman's. 
The  vegetation,  consisting  of  a  variety  of  marsh  plants,  begins 
its  growth  at  the  shore  where  there  is  a  sand  beach  and  bold 
water,  but  it  may  be  a  long  time  before  its  foothold  can  be  made 
good.  Some  accident  such  as  a  landslide  or  a  fallen  tree  makes 
a  little  shelter,  so  that  the  plants  get  a  hold  in  the  water.  In  a 
short  time  the}'  make  a  bed  a  foot  or  more  in  thickness ;  their 
roots  go  so  deep  that  soon  they  can  stand  a  considerable  beat 
of  the  wave.  The  commotions  in  the  water  tear  away  and  dis- 
tribute over  the  floor  of  the  pond  a  part  of  the  mass^  but  it  con- 
tinues to  grow  and  gains  on  the  clear  space,  often  at  the  rate  of 
several  inches  a  year.  WThere  the  circumstances  are  favorable, 
we  find  the  mat  of  plants  extending  from  the  shore  over  the  pond, 
without  touching  its  floor,  sometimes  for  only  a  few  feet,  again, 
at  times,  covering  many  acres  with  its  growth.  The  accumulation 
of  sediment  under  these  conditions  takes  place  in  a  singular 
fashion  ;  the  mat  of  vegetation  floats  upon  the  surface  of  the  pond, 
and  sinks  deeper  and  deeper  as  it  grows  until,  finally,  it  rests  upon 
the  bottom.  It  then  continues  to  grow  until  it  has  gotten  itself 
so  far  above  the  water,  that  the  vegetation  no  longer  has  the  neces- 
saiy  amount  of  water.* 

The  topography  of  the  island,  as  a  whole,  is  remarkable  for  the 
small  extent  to  which  it  expresses  the  structure  of  the  rock  below. 


♦Tliia  processor  growth  makes  the  peat  bogs  of  nil  countries  the  nntiiral  repositories 
of  the  imiilementi*  of  man :  where  a  ^tone  tool  remained  on  the  surface  It  was  likely  to 
be  found  again  and  again,  and  u^e<l  until  its  very  chips  were  worn  away.  Falling  into 
a  bog,  slipping  through  some  crevice  in  its  top  crust,  it  hank  to  a  secure  hiding  place. 
The  fact  that  implements  can  penetrate  so  deeply  into  bogs  makes  them  very  untnist- 
worthy  recorders  of  time.  An  implement  of  the  stone  age  may  get  buried  in  the  solid 
matter  two  feet  from  the  surface,  while  a  modern  piece  of  work  falling  into  a  more 
open  spot  may  sink  far  below  it.  When  the  bog  comes  to  be  excavated  the  deeper 
buried  object  is  naturally,  but  mistakenly,  taken  for  the  older. 
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When  we  cotne  to  study  the  disposition  of  the  underlying  rock  we 
shall  be  struck  by  the  great  amount  of  perturbation  the  beds  have 
suffered  ;  they  are  thrown  into  real  mountain  irregularities.  Few 
parts  of  the  AUeghanies  are  more  seriously  disturbed,  but  the  sur- 
face preserves  no  semblance  of  mountain  forms.  It  does  not  dif- 
fer from  the  shape-  which  horizontally  lying  rock  would  give. 
If  the  character  of  the  surface  had  been  given  by  water  action, 
then  we  should  have  had  something  very  different  from  this.  The 
valleys  would  then  have  mapped  for  us  the  attitude  of  the  strata 
and  the  elevations  would  have  been  much  greater  and  differently 
disposed  from  what  they  are  now.  But  under  the  sheet  of  ice 
these  details  of  structure  lose  their  value  ;  the  ice  cannot  turn  and 
twist  as  the  water  does,  only  a  slight  deflection  even  under  the 
most  important  resistance  can  be  permitted.  The  result  necessarily 
is  that  the  glacial  stream  wears  away  without  much  reference 
to  the  disposition  of  the  beds  beneath  the  surface.  This  is  a  point 
of  more  than  local  importance ;  it  may  serve  often  as  a  general 
guide  to  the  determination  of  the  question  whether  any  particular 
country  shows  the  result  of  glaciation.  When  the  topography  of 
any  region  does  not  express  the  structure  of  its  underlying  mate- 
rials, in  the  fastiion  common  to  all  .surfaces  of  purely  aqueous 
erosion,  then  there  is  reason  to  suspect  the  action  of  ice.  This 
suspicion  may  amount  to  a  certainty  wherein  the  whole  topography 
has  been  created  with  the  great  independence  of  internal  condi- 
tions which  it  here  exhibits. 

There  is  a  general  absence  of  sand  and  pebbles  in  the  beaches 
about  this  island  ;  this  is,  probably,  primarily  due  to  the  fact  that 
drift  has  not  been  enough  washed  over  by  the  sea  to  remove  the 
arenaceous  matter.  The  sand  mass  of  Nantasket  or  Lynn  beaches 
alone  much  exceeds  all  that  exists  in  the  spits  and  beaches  about 
Narragunset  Ba3\  The  small  extent  to  which  the  drift  has  been 
robbed  of  its  sands  is  due  to  the  original  slight  submergence  of 
this  district;  only  abou.  ten  to  twenty  feet  of  emergence  is  indi- 
cated, so  the  region  has  not  been  so  much  washed  over  as  the 
region  more  to  the  north.  There  are  great  bodies  of  sand  on  the 
shores  to  the  north  and  south  ;  its  comparative  absence  here  is  to 
be  explained  by  the  want  of  recent  great  movements  of  the  land, 
and  the  deep  water  which  prevents  its  movement  along  the  shore 
from  the  east  or  west.  As  we  go  south  of  this  region  we  come 
into  the  area  of  positive  subsidence  since  the  glacial  period.    This 
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change  of  land  is  quite  as  favorable  to  the  collection  of  sand 
along  the  shore  line  as  the  process  of  elevation.  In  general  the 
existence  of  great  quantities  of  sand  along  an  ocean  shore  may 
be  taken  as  probable  evidence  of  recent  geological  movements 
which  have  enabled  the  sea  to  work  over  a  great  amount  of  debris, 
of  which  it  has  left  the  heavier  part  where  it  found  it,  and  has 
heaped  up  the  lighter  parts  where  its  currents  naturally  swept  them. 
It  will  hereafter  be  shown  that  the  whole  region  of  Narraganset 
Bay  has  less  drift  than  exists  in  the  regions  further  to  the  north- 
ward ;  it  also  has  few  stretches  of  shore  which  furaish  quantities 
of  sand  to  eroding  agents  and  none  of  those  great  rolling  beaches, 
such  as  abound  to  the  northward  where  thousands  c»f  tons  of  peb- 
bles, rushing  to  and  fro  under  the  beat  of  the  waves,  are  gradually 
ground  into  sand  and  mud.  The  rocks  exposed  about  Narragan- 
set Bay  to  the  full  surge  of  the  ocean  are  mostly  stubborn  -resist- 
ers  of  the  waves,  and  where  masses  break  away  they  generally 
fall  into  deep  water  where  they  are  not  ground  up  by  the  waves. 
There  are  no  currents  working  along  the  shore,  which  are  capable 
of  transporting  sands  from  either  the  Cape  Cod  shore  or  the  gi*eat 
masses  of  Long  Island.  We  see  that  circumstances  have  cooper- 
ated to  keep  the  inlets  of  this  diversified  and  beautiful  region  of 
our  shore  free  from  the  overwhelming  sands,  which  in  the  regions 
a  little  to  the  east  or  west  would  have  soon  closed  or  effaced 
them.  Nothing  can  be  more  strikingly  contrasted  than  the  topo- 
graphical results  of  water  in  its  solid  and  its  fluid  states.  Where 
it  moves  from  the  land  in  the  solid  phalanx  of  the  glacier  it  rends 
a  coast  into  shreds,  as  ragged  as  a  cloud  blown  out  by  the  wind. 
In  the  sea  with  the  ever  varying  action  of  waves  and  currents,  it 
works  to  restore  the  uniformity  it  destroyed  before.  Its  waves  dig 
down  the  heights  and  fill  up  the  hollows,  its  currents  build  moles 
across  the  inlets  and  give  them  over  to  the  agents  which  speedily 
convert  them  to  marshy  plains. 

At  the  close  of  each  of  the  many  great  ice  periods  in  the  earth's 
history  the  fretted  line  of  the  fiord  zone  was  probably  swept 
clear  of  its  debris  of  all  kinds.  Then  began  the  process  of  occlu- 
sion which  continued  until  the  ice  came  again  to  renew  its  work. 

In  recognizing  the  harbors  and  inlets  of  Narraganset  Bay  as 
glacial  work,  we  get  an  example  of  the  agent  which  has  given 
nine-tenths  of  the  havens  of  our  seaboards.  That  the  people  of 
the  northern  part  of  Europe  have  been  universally  maritime   is 
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due,  in  no  small  degree,  to  the  recurrent  ice  action  of  the  northern 
hemisphere,  so  close  is  the  connection  between  this  most  destruc- 
tive agent  and  the  highest  life. 


THE   NEW   IMMERSION   ILLUMINATION. 


BY   R.    H.    WARD,    M.D. 


TuE  new  illuminating  lens,  introduced  by  Mr.  Wenham  recently, 
has  proved  to  be  a- sufficiently  important  accessory  to  the  micro- 
scope to  command  more  attention  than  it  has  yet  received  in  this 

F\g.  m. 


countiy.  A  small  plano-convex  lens,  nearly  hemispherical,  has 
the  central  part  of  its  curvature  stopped  off  with  black  varnish  ; 
and  for  convenience   the   part   intended   to   be   thus   suppressed 


Fig. 124. 


^ 


ma}^  be  ground  away  as  shown  in  Figs.  123  and  124,  the  ground 
surface  being  subsequently  painted  black.  The  lens  thus  prepared 
is  temporarily  attached  by  some  highly  refracting  medium,  such  as 
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glycerine  or  oil  of  cloves,  to  the  under  surface  of  the  slide.  It 
becomes,  manifestly,  an  immersion  spotted  lens ;  though  it  has  lost 
so  much  of  its  angular  aperture,  to  say  nothing  of  the  difficulty  of 
placing  the  object  in  its  focus,  that  it  can  no  longer  be  used  as 
such.  Its  available  action  is  that  of  enabling  us  to  throw  light 
obliquely  into  the  slide  at  such  an  angle,  ordinarily  impracticable, 
that  it  shall  suffer  total  internal  reflection  fVom  the  top  of  the  slide 
(Fig.  123),  or  from  the  top  of  the  glass  cover  when  that  is  opti- 
cally identified  with  the  slide,  as  when  we  examine  an  object  in 
balsam,  glycerine,  etc.  (Fig.  124). 

For  many  years  our  best  means  of  producing  this  effect  was  a 
prism,  as  shown  in  Fig.  12^5.  A  small  prism  is  attached  to  the 
under  surface  of  the  slide,  temporarily,  by  soft  balsam  or  by  oil 
or  glycerine  in  the  case  of  mounted  specimens,  or  permanently. 

Fig.  126. 


/   ^vw 


by  balsam  to  a  blank  slide  which  is  to  be  used  for  the  occasional 
examination  of  unmounted  specimens.  This  arrangement  gives 
so  little  light,  and  so  little  control  of  the  angles  at  which  the 
light  meets  the  axis  of  the  object  and  the  axis  of  the  instrument, 
that  it  has  been  but  little  used  and  with  indifferent  results. 

Mr.  Wenham's  lens  removes  all  these  difficulties.  It  is  easy  to 
get  light  enough  for  moderately  high  powers  ;  and  the  light  can  be 
thrown  upon  the  object  at  a  considerable  range  of  angles  and 
from  any  side  or  from  all  sides  at  once.  When  light  is  to  be  sup- 
plied from  one  side  only,  it  may  be  directed  by  a  rectangular  prism 
or  a  Reade's  prism,  or  an  (inclined)  achromatic  condenser  of  long 
focus  and  small  angle — such  as  a  two-inch  or  three-inch  objective  ; 
while  from  all  directions  at  once  it  is  best  supplied  by  the  common 
glass  paraboloid.    The  latter  effect  may  be  obtained,  as  explained 
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by  Prof.  Biscoe,  by  the  common  paraboloid  alone,  it  being  con- 
verted into  an  immersion  instrument  by  filling  its  cup  with  water. 

These  means  of  illumination,  now  for  the  first  time  available, 
may  act  in  three  distinct  ways,  one  of  which  is  new. 

The  new  method  is  applicable  only  to  objects  mounted  dry,  and 
is  illustrated  by  Fig.  123.'  It  has  been  called,  by  Rev.  S.  Leshe 
Brakey,  Internal  Illumination.  All  the  light  suffers  total  internal 
reflection  from  the  upper  surface  of  the  slide  except  that  which 
meets  the  surface  at  the  points  of  contact  of  the  object,  and  the 
ra^^s  thus  excepted  enter  and  illuminate  the  gbject.  Of  course  the 
object  must  lie  upon  the  slide,  and  beginners  are  often  puzzled  by 

Fig.  126. 


failure,  not  suspecting  or  remembering  that  the  object  may  have 
been  mounted  upon  the  under  surface  of  the  cover. 

The  two  other  methods  are  the  common  opaque  illumination  and 
dark-field  illumination,  which  are  illustrated  together  in  Fig.  124, 
as  they  are  usually  employed  together  in  practice.  They  are 
applicable  only  to  objects  mounted  in  some  medium,  in  which  case 
the  top  of  the  cover  becomes,  optically,  the  first  surface  reached 
by  the  light  after  entering  the  lens.  The  upper  ray  in  Fig.  1 24 
represents  this  method  of  opaque  illumination,  the  ray  being 
reflected  by  the  cover  upon  the  object.  The  lower  ray  represents 
the  dark-field  effect,  the  object  being  illuminated  precisely  as  by 
the  common  paraboloid,  only  the  field  is  darkened  not  by  the 
obliquity  of  the  rays  passing  through  the  cover  but  b}'^  the  fact 
that  they  are  reflected  back  by  it.*     Hence  its  greater  complete- 

♦  This  Illumination  is  not  exactly  represented  in  the  diagram.  Most  of  the  light 
reflected  down  by  the  cover  is  that  which  passes  by  the  side  of  the  object,  and  not  that 
which  passes  through  the  object.    This  is  shown  in  Fig.  126,  but  einoplifled  in  Fig.  124. 
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ness  and  its  applicability  to  large  angular  apertures.  Its  effect  is 
superb  with  powers  as  high  as  J  of  130°  or  140®,  especially  when 
used  with  the  binocular. 

In  practice  it  is  not  easy,  nor  often  necessary,  to  separate 
the  latter  two  methods.  They  separate  themselves  according  to  the 
character  of  the  object.  With  an  absolutely  opaque  object  the 
opaque  illumination  will  alone  be  accomplished,  the  dark-field  effect 
(lower  ray  of  Fig.  124)  being  necessarily  suppressed  ;  and  success 
will  probably  be  difl3cult  and  only  indifferently  good.  With  suflS- 
ciently  translucent  objects  the  opaque  effect  would  be  insignificant, 
but  the  dai-k-field  eflject  easy  and  excellent.  Objects  just  opaque 
enough  to  answer  equally  to  both  methods  give  a  confused  result, 
which  might  possibly  be  valuable  in  exceptional  cases. 

The  latest  contrivance  (Mr.  Wenham's,  of  course)  for  an  immer- 
sion illuminator  is  a  glass  cylinder  half  an  inch  long,  one  side  of 
which  is  ground  off  at  an  angle  of  64°  and  polished  to  furnish 
an  internally  reflecting  surface.  The  upper  end  approaches  the 
bottom  of  the  object  slide,  the  interval  being  filled  with  water  as 
in  the  use  of  an  immersion  lens,  and  the  lower  end  is  ground  to 
a  convex  surface  whose  refracting  effect  on  the  pencil  of  light 
is  supplemented  by  a  plano-convex  lens  placed  below  it.  In  fact 
we  have  something  like  a  WoUaston's  doublet  for  a  condenser, 
whose  cone  of  light  is  twice  bent  by  internal  reflection  so  that  its 
apex  is  in  the  position  of  the  object  between  the  cover  and  the 
slide.  In  the  diagram  (Fig.  126)  only  a  central  ray  is  repre- 
sented ;  but  in  use  nearly  all  the  light  falling  upon  the  lower  lens 
is  brought  to  a  focus  on  the  object,  giving  an  abundance  of  light 
and  remarkable  results  with  high  powers.  The  apparatus  is  so 
mounted  on  the  sub- stage  as  to  rotate  around  its  own  focal  point 
as  a  centre ;  and  excels  the  former  appliances  in  giving  a  more 
intense  one-sided  illumination,  in  confining  the  light  to  the  object 
instead  of  lighting  up  everything  in  the  neighborhood,  and  in 
allowing  the  slide  to  be  moved  or  changed  with  facility. 

Immersion  achromatic  condensers  for  transparent  (bright-field) 
illumination  have  not  yet  received  suflSciently  extensive  trial  to 
ascertain  their  exact  degree  of  usefulness ;  but  they  seem  likely 
to  come  into  use  as  a  means  of  increasing  the  available  angular 
aperture  of  immersion  objectives,  if  not  for  other  purposes. 


Digitized  by 


Google 


ON    THE    CAUSE    OF    DETERIORATION    IN    SOME  OF 

OUR  NATIVE  GRAPE-VINES,   AND   ONE  OF  THE 

PROBABLE  REASONS   WHY  EUROPEAN 

VINES   HAVE   SO   GENERALLY 

FAILED  WITH  US. 

BY  C.   V.   RILEY.* 


The  Grape-leap  Gall-locse  (Phylloxeravitifolice^  Fitch.). — 
The  experience  of  the  past  year,  enables  me  to  add  much  of 
interest  and  importance  to  last  3'ear's  account  of  the  above  insect. 
This  experience  has  already  been  made  public  in  an  article  pub- 
lished in  the  "  Rural  New  Yorker,"  and  reproduced  in  the  "  Rural 
World  "  of  St.  Louis.  I  am  pleased  to  know  that  the  views  there 
set  forth  receive  the  indorsement  of  such  an  experienced  and 
practical  man  as  Mr.  Geo.  Husmann,  the  well  known  grape  au- 
thority in  our  State,  and  editor  of  the  vineyard  department  of 
the  last  named  journal. 

It  is  well  known  that  nearly  all  the  varieties  of  the  European 
grape-vine  (  Vitis  vinifera)  have,  in  the  end,  proved  valueless  when 
introduced  and  cultivated  in  the  eastern  half  of  the  United  States. 
The  majority  of  them  grow  well  at  first,  and  a  few  exceptional 
cases  might  be  mentioned  where  some  of  them,  such  as  the  Black 
Hamburg  and  Chasselas,  have  even  fruited  successfully  for  many 
years,  especially  when  isolated  or  trained  against  walls ;   while 

*  We  copy  this  fVom  Mr.  Riley's  4th  Report  as  Entomologist  to  the  State  of  Missonri, 
1872,  and  have  to  thank  Mr.  Riley  for  the  use  of  the  cuts.— Eds. 

t  This  is  the  specific  name  by  which  I  last  year  gave  an  account  of  this  grape-vine 
insect;  and  I  employ  it  again  for  that  very  reaaon,  and  for  the  ftirthcr  reason  that  it 
is  the  name  most  familiar  to  the  American  reader.  I  have  already  given  my  opinion 
(3rd  Rep.  p.  05,  note)  that  though  the  name  is  objectionable,  it  ought  perhaps  to  be  re- 
tained. It  is  doubtful,  however,  whether  many  other  entomologists  will  agree  with  me; 
and  while  I  believe  in  carrying  out  the  "  law  of  priority "  to  its  fuUest  extent,  con- 
sistent with  reason,  there  are  many  cases  where  it  must  give  way  to  that  of  '*  accord." 
The  present  is,  perhaps,  Just  such  a  case;  for  aside  ftx>m  the  technical  objection,  Dr. 
Fitch  knew  so  little  of  the  insect's  true  characters,  when  he  named  it,  that  he  cannot 
be  said  to  have  described  it,  and  did  not  refer  it  to  its  proper  genus  which  was  already 
erected  to  receive  it.  His  name  will,  therefore,  doubtless  give  way  to  that  of  Phjfl- 
loxera  vastairiXj  which  Planohon  first  gave  to  the  root-inhabiting  form,  and  which 
has  generally  been  recognized  abroad.  The  same  may  be  said  of  Westwood's  name 
Peritymhia  vitisana,  which  was  also  proposed  for  the  same  insect  in  1868,  in  a  commu- 
nication to  the  Ashmolean  Society  of  Oxford,  England. 
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Fig.  127. 


they  more  generally  do  well  when  isolated  in  cold  bouses.  But 
the  general  truth  of  the  first  statement  holds  good.  It  is  also 
well  known  that  some  of  our  native  vines,  which  for  a  while  were 
universal  favorites  on  account  of  their  productiveness,  vigor  and 
other  excellent  qualities,  have  of  late  years  sadly  deteriorated. 
Among  such  the  Catawba  was  for  a  long  time  the  popular  grape  ; 
but  its  cultivation  is  now  entirely  abandoned  in  many  parts  of 
the  Mississippi  Valley,  and  even  at  Hammondsport  and  other 
parts  of  New  York,  and  Nauvoo,  Illinois,  where  it  is  still  largely 
cultivated,  I  learn  from  experienced  grape-growers  that  it  is  fast 
on  the  decline. 

This  deterioration  —  this  failure,  has  been  attributed  to  a  variety 
of  causes,  for  in  the  absence  of  an^'thing  definite  and  ascer- 
tainable to  keep  it  within 
bounds,  the  speculative 
turn  of  our  minds  is  sure 
to  have  full  scope,  and 
grasping  at  every  shadow 
of  probability,  leaves  no 
possible  theory  un- 
searched.  As  in  all  such 
cases,  also,  the  mind 
gets  lost  in,  and  is  sat- 
isfied to  vaguely  rest 
with,  the  theory  least 
provable ;  and  to  some 
occult  and  mysterious 
change  of  climate  we  are 

at  last  satisfied  to  attrib-  Le»f  covered  with  galls. 

ute  the  change  though,  if  the  meteorological  records  were  carefully 
examined,  they  would  probably  show  no  difi*erence  in  the  mean 
annual  condition  of  our  climate  during  the  past  half  century. 

It  is  very  natural  to  suppose  that  vines  of  European  origin 
should  be  less  hardy  in  this  countr^'^  than  our  native  varieties, 
that  as  in  the  case  of  the  Spanish  Chestnut,  the  English  Goose- 
berry, etc.,  etc.,  there  is  something  in  our  climate  which  precludes 
their  flourishing  as  well  here  as  there.  I  would  by  no  means  deny 
that  such  is  the  case,  for  it  is  this  very  comparative  tenderness 
which  predisposes  them  the  more  to  the  destructive  agent  of 
which  I  am  about  to  speak.     Yet  when  we  consider  that  in  some 
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parts  of  Europe,  where  the  Vine  flourishes,  the  extremes  of  heat 
and  cold  are  as  great  as  here  ;  that  we  possess  a  great  variety  o 
soil  and  climate,  and  that  by  covering  and  other  modes  of  pro- 
tection in  winter,  we  ma}^,  where  necessary,  counteract  the  rigor 

of  the  latter  —  it 
would  appear  that 
we  certainly  have 
attributed  too 
much  to  climatic 
influence  :  and 
such  a  view  is 
strengthened  by 
the  fact  that  our 
native  varieties,  if 
free  from  the  in- 
sect which  forms 
the  subject  of  this 
article,  usuallj'^  do 
well  when  culti- 
vated in  Europe, 
and  further  that 
the  Vitis  vinifera 
is  not  a  native  of 
Europe,  but  of 
western  Asia. 

The  above  reflec- 
tions are  of  a  gen- 
eral character,  but 
apply  more  partic- 
ularly to  the  great 
State  of  Missouri, 

Grape  Gall-louse;  a,  winded  female;  6,  her  tarsus,  c,  ef?jr,<f,  the  Whlch   IS   admitted 
newlv  hatched  pall-lnhablliiiK  type,  ventral  view;  tf,  dorsal  vl«w;/,  a.       i  •        rn  «  «  it 

section  of  a  pall;  gr.  the  tubercled  root-lnhabllinfr  form;  A,  the  W>     ue,     111     in^ny 
mother  jfall  louse  al  the  heljfht  of  her  fertilllv.  ventral  view :  t,  dor-  .  .     ^    ^.-i^ 

sal  vJow;>  and  k,  differently  veined  wlnjrs  of  the  Oak  Phylloxera  part 8,    emmentiy 
ft-om  Europe.    All  these  flfrures  are  jcreatlv  enlarged,  the  uatural       .       x     i      i.    xu     i, 
size  being  showu*y  the  hair  lines  at  the  side  of  eacli.  aoaptea,     DOtu     Oy 

soil  and  climate,  to  the  cultivation  of  the  Vine. 

One  of  the  reasons  wh}'  the  European  vines  do  well  in  Cahfornia, 
outside  of  and  beyond  the  more  favorable  clime  in  that  portion  of 
the  continent  is,  no  doubt,  because  the  insect  which  here  affects 
them,  like  many  other  species  common  on  this  side  of  the  Rocky 
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Mountains,  has  not  yet  crossed  to  the  other  side.  If  such  is  the 
case,  our  California  neighbors  should  take  warning  from  Europe, 
and  guard,  if  possible,  against  an  invasion. 

The  announcement  that  I  have  at  last  ascertained  one  of  the 
principal  causes,  if  not  the  sole  cause,  of  this  decline,  and 
that,  knowing  the  cause,  we  may  in  a  measure  obviate  it,  will 
doubtless  cause  many  a  grape-grower  to  wonder.  Some  may  even 
pooh-pooh  the  idea,  and  deem  it  impossible  that  thej^  have  so  long 
remained  in  ignorance  of  so  important  a  fact,  that  a  "  bug-hunter  " 
should  discover  it  at  last.     Let  the  facts  speak.* 

This  destructive  agent  is  none  other  than  the  little  insect  we 
are  now  treating  of. 

The  general  history  of  the  louse,  and  the  habits  of  the  gall- 
inhabiting  type  were  sketched  in  my  last  Report,  and  need  not  be 
repeated. 

Further  Proof  op  the  Identity  of  the  American  Insect 
WITH  THE  European. — That  the  two  are  identical  there  can  no 
longer  be  any  shadow  of  a  doubt.  I  have  critically  examined  the 
living  lice  in  the  fields  of  France,  and  brought  with  me,  from  that 
country,  both  winged  male  and  female  specimens,  preserved  in 
acetic  acid.  I  find  that  the  insect  has  exactly  the  same  habits 
here  as  there,  and  that  winged  specimens  which  I  bred  last  fall 
from  the  roots  of  our  vines,  accord  perfectly  with  those  brought 
over  with  me.  In  the  diflerent  forms  the  insects  assume,  in  their 
work,  and  in  all  other  minutia,  the  two  agree. 

Why  I  Consider  the  Gall-louse  and  Root-louse  Identical. 
—  First,  wherever  this  insect  has  been  noticed  in  England,  both 
the  gall-inhabiting  and  root-inhabiting  types  have  been  found. 
In  France,  the  galls  occur  abundantly  on  such  of  our  American 

•It  is  really  amusing  to  witness  how  the  facts  here  set  forth  have  been  received  by 
hose  who  never  spent  ten  minutes'  investigation  of  the  subject  in  their  lives.  In  the  silk- 
worm disease  that  has  of  late  years  been  so  prevalent  in  Europe,  M.  Pasteur,  after  the 
most  painstaking  and  elaborate  experiments,  at  which  he  sacrificed  his  health,  nnrav- 
elled  its  mysteries,  gave  to  the  world  the  true  pathology  of  pebrinCy  and  what  is  more, 
showed  how  it  might  be  eradicated.  Yet,  as  I  shall  show  further  on,  the  men  most 
interested  were  very  slow  to  believe  the  hard,  dry  facts  which  had  been  snatched  from 
the  unknown,  and,  never  having  studied  the  case  themselves,  were  toore  inclined  to 
consider  the  disease  as  something  mysterious  —  something  altogether  beyond  man^s 
understanding,  and  consequently  uncontrollable.  The  most  ignorant  are  always  the 
moHt  skeptical  I  I  might  mention  several  parties  who  have  expressed  their  opinion 
that  the  Phylloxera  has  no  connection  with  disease  or  decline  in  the  Vine.  To  such,  I 
simply  say:  examine  for  yourselves,  before  giving  an  opinion.  Others  whom  I  might 
mention  go  to  the  other  extreme  and  assert  that  it  must  be  the  cause  of  mildew,  oidium, 
etc.,  and  without  any  good  reason  put  a  similar  opinion  in  my  mouth.  To  these  last,  I 
Bay :  read  aright,  do  not  misconstrue,  and  by  no  means  jump  to  conclusions  I 
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varieties  as  are  subject  to  them  here  ;  while  a  few  have  occasionally 
been  found  on  their  own  varieties.  Secondly,  I  have  successfully 
transferred  the  leaf-lice  on  to  the  roots,  while  M.  V.  Signoret  has 
succeeded  in  obtaining  leaf-galls  from  lice  hatched  on  the  roots. 
Thirdly,  the  winged  form  obtained  by  Dr.  Shimer  from  the  galls 
in  this  country  agrees  in  its  characters  with  those  from  the  roots. 
Fourthly,  the  nodosities  on  the  roots  are,  as  already  stated,  per- 
fectly analogous  to  the  galls  on  the  leaves,  and  differ  only  in  just 
such  a  manner  as  one  would  expect  from  the  difference  in  the 
plant  tissues  — a  view  greatly  strengthened  by  the  fact  that  when 
the  gall-lice  are  forced,  by  their  excessive  numbers,  to  settle  on 
the  tendrils  or  leaf-stalks,  they  produce  swellings  and  knots  ap- 
proaching more  nearly  to  those  on  the  roots  than  to  the  galls. 
These  facts  sufficiently  attest  the  identity  of  the  two  tj'pes,  and 
we  have  here  another  case  of  an  insect  possessing  two  distinct 
habits.  It  is  also  like  many  others  of  its  family,  polymorphic, 
i,  e.,  it  exists  in  different  forms  ;  yet  we  have  to  do  with  but  one 
species. 

Further  Facts  Respecting  the  Habits  of  the  Root-inhab- 
iting Type.  —  The  young  hatched  from  the  eggs  on  the  roots  are 
absolutely  undistinguishable  from  those  hatched  in  the  galls ;  and 
the  gravid  apterous  female  differs  in  no  respect  whatever  from  the 
mother  gall-louse.  There  is,  however,  a  different  egg-depositing 
form,  which,  as  it  moults,  becomes  tubercled,  and  more  elongated 
or  pear-shaped,  as  shown  at  Figure  129,  j.  Some  of  these  tuber- 
cled individuals  remain  without  wings,  while  others  seem  to  be 
destined  from  the  first  to  acquire  wings.  The  young,  after  at- 
taching themselves,  become  in  a  measure  stationary,  and  remind 
one  very  much  of  young  bark-lice.  The  fine  hair-like  setae,  which 
in  their  functions  and  elasticity  are  analogous  to  our  tongue, 
become  loosened  from  the  more  fleshy  rostrum  or  sheath,  as  shown 
at  Figure  129,  J,  and  are  often  so  firmly  inserted  into  the  root 
that  the  louse,  if  disturbed  from  its  place,  generally  hangs  by 
them.  Three  of  the  threads  of  this  tongue  are  sufl3ciently  con- 
spicuous, but  there  should  be  from  analogy,  four.  The  females  on 
the  roots  seem  to  be  less  prolific  than  those  in  the  galls,  and  their 
eggs  if  anything  are  rather  larger.  These  eggs  are  always  of  a 
bright  yellow  color,  and,  on  the  dark  root,  are  detected  with  the 
naked  eye  as  readily  as  the  lice,  which  become  darker  or  of  a  dull 
orange  as  they  grow  older. 

The  insect  is  found  on  the  roots  in  all  stages  during  the  summer 
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months.  In  the  winter  it  is  found  dormant,  principally  in  the 
larva  state,  and  no  -eggs  are  to  be  seen.  With  the  circulation  of 
the  sap  in  spring,  the  activity  of  these  young  recommences,  and 


Fig.  129. 


W 


,^0M^-^ 


a,  shows  a  lieHltby  root;  6,  one  on  which  the  lice  are  working,  representing  the  knots  and 
swellngs  caused  by  tlielr  puncttirt-s:  r,  a  root  that  has  been  deserted  by  them,  and  where  the 
rootlets  have  comnjcnced  to  decay:  </,  rf,  </,  sliows  how  the  lice  are  found  on  the  larger  roots; 
e,  female  pupa,  dorsal  view;  /,  same,  ventral  view;  </,  winged  female,  dorsal  view;  yi,  same;, 
ventral  view;  «,  magnified  antenna  of  winged  Insect;  /,  side  view  of  the  wingless  female,  laying 
eggs  oil  roots;  1*,  shows  how  the  punctures  of  the  lice  cause  the  larger  root-s  to  rot. 

in  a  short  time  afterwards  eggs  are  deposited  again.  At  this 
season  the  punctures  of  their  little  beaks  produce  very  decided 
swellings  and  an  excess  of  moisture  at  the  wounded  parts.  The 
winged  forms  are  by  no  means  uncommon  and  commence  to  issue 
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from  the  ground  perhaps  as  early  as  July.  When  I  last  examined 
the  roots  before  ray  departure,  or  about  the  middle  of  May,  no 
pupae  were  found ;  but  winged  insects  were  obtained  as  early  as 
July  in  France,  and  after  my  return  I  had  no  difficulty  in  ob- 
taining all  I  wished,  especially  during  the  latter  part  of  Sep- 
tember. The  pupae  are  easily  recognizable  with  a  good  lens,  by 
the  little  dark  pad-like  wing-sheaths  at  the  sides  of  the  body 
(Fig.  129,  e, /) — and  the  sexes  may  even  be  distinguished  at  this 
stage  by  the  greater  constriction  of  the  body  near  these  pads  in 
the  female,  compared  to  the  male,  her  abdomen  being  larger. 
Before  giving  forth  the  winged  insect,  these  pupae  become  quite 
restless  and  active,  and  in  a  state  of  nature  they  no  doubt  issue 
from  the  ground. 

The  winged  female  (Fig.  129,  gr,  h)  seems  to  be  much  more 
common  than  the  male,  and  is  distinguished  by  her  more  length- 
ened abdomen  —  the  wings,  when  closed,  extending  not  much 
more  than  its  length  beyond  the  tip,  while  in  the  male  they  extend 
more  nearly  three  times  its  length.  The  dusky  thoracic  band  is 
not  so  distinct  and  the  abdomen  is  more  produced  at  the  apex  in 
the  male ;  and  there  is  also  a  slight  difference  in  the  venation  of 
the  wings  of  the  two  sexes,  which  venation  is  best  seen  in  the 
fresh  specimens,  as  it  becomes  in  a  measure  obsolete  in  drying. 
In  the  abdomen  of  the  female  two  or  three  large  eggs  are  plainly 
visible,  especially  after  being  soaked  in  acetic  acid.  The  two- 
jointed  tarsus  or  foot  is  also  plainly  visible  in  such  specimens,  and 
I  have  found  the  joint  movable,  while  M.  V.  Signoret,  of  Paris, 
has  obtained  the  skin  of  the  tibia  or  shank  with  the  basal  joint 
of  the  tarsus  hanging  to  it.  Prof.  Westwood  also  refers  to  a  short 
basal  tarsal  joint  in  the  gall  insect  which  he  described.  These 
facts,  trivial  as  they  may  appear,  are  very  important  in  a  scientific 
view,  as  they  forever  settle  the  differences  that  have  existed  as  to 
the  proper  systematic  position  which  the  louse  occupies. 

SuscEPTiBiLnr  of  Differext  Vines  to  the  Attacks  of  the 
Louse. —  I  have  carefully  examined  a  gi*eat  many  different  kinds 
of  vines  within  a  circuit  of  thirty  miles  of  St.  Louis,  as  well  as  in 
Cole,  Jefferson  and  Boone  counties,  in  this  State,  and  the  sum- 
mary which  follows  indicates  the  susceptibility  of  the  different 
varieties  to  this  disease..  There  may  be  objection  on  the  part  of 
some  persons  to  the  placing  of  some  of  the  varieties  in  the  fol- 
lowing tables  and  the  opinions  both  of  botanists  and  vine-growers 
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are  so  at  ^priance  that  I  shall  give  in  the  subsidiary  note  *  my 
reasons  for  so  placing  them.  I  am  familiar  with  the  >iews  of 
many  of  the  leading  grape-growers  of  the  country,  and  have  had 
an  opportunity  of  studying  the  genus  by  the  excellent  herbarium 

•  Classification  op  tiie  N.  A.  Grape-vines.—  In  few  genera  of  plants  is  it  more 
necessary  to  accumnlate  abundant  material  in  order  to  arrive  at  correct  classification 
than  in  the  genus  Viiis.  The  specie;*  are  with  difficulty  defined,  as  they  vary  in  a 
marked  manner  in  different  sections  of  the  country;  and  the  foliaf?e  of  the  same  indl- 
Tidual  vine  often  varies  greatly  at  different  ages  and  seasons.  Preserved  leaves  are 
not  alone  to  be  tnisteil  therefore,  but  every  stage  of  growth  must  be  considered,  fVom 
the  wood  to  the  different  leaves,  the  blossom,  bunch,  berry  and  even  the  seed,  which 
in  its  sha|>e,  and  esi)eplally  in  the  development  of  its  raphe  (or  cord)  furnishes,  accord- 
ing to  Dr.  Engelmann,  some  of  the  most  permaneht  distinguishing  traits  between  the 
species. 

It  is  interesting  to  know  that  not  a  single  real  species  has  been  added  to  those  belong- 
ing to  .the  old  territory  of  the  United  States,  east  of  the  Mississippi  river,  since  the  time 
of  Linnaeus  and  Michaux;  though  Rafinesque,  LeConte,  and  perhaps  others,  have 
attempted  to  distinguish  a  great  many  more. 

The  number  of  Grape- vines'bearing  edible  fhiit,*  now  considered  species  by  the  best 
botjmists  in  the  territory  of  the  United  States,  is  limited  to  9.  They  may  be  tabulated 
as  follows : 

I.  Vines  which  are  of   Practical  Consequence,  as  having  Yielded  our 

Different  Cultivated  Varieties. 

1.  Vitis  Lahrusea  Linn.    Northern  Fox. 

2.  "      jEstivalis  Michx.    Summer  Grape. 
8.       "       iJtparia  Michx.    River  Bank  Grape. 

4.  **       Vulpina  Linn.    Southern  Fox,  or  Muscadine. 

II.  Vines  of  less  Consequence,  and  ii^'hich  ua^-e  thus  far  giten  no  Culti- 

vated Varieties. 

5.  "       }^U  Cordi/olia  Mlchx.    Winter  or  Frost  Grape. 

6.  "       Caii/omica  Benth.    Confined  to  California. 

7.  "       Arizonica  Engelm.    Similar  to  the  last. 

8.  '*       Candicans  Engelm.    Mustang  Grape  of  Texas. 

9.  "      Rupestris  Scheele.    Bush  Grape  or  Sand  Grape. 

Of  these  9  species  only  4  grow  wild  In  our  own  state,  viz ;  astivalU,  cordifolia,  riparia, 
and  rupestris. 

In  stating  last  year  (3rtl.  Rep.  p.  90)  that  our  cultivated  varieties  had  been  referred 
to  four  species,  including  cordi/olia  and  omitting  riparia^  I  followed  the  later  editions, 
of  Gray's  Manual,  in  which  the  latter  is  considered  as  a  variety  of  the  former.  The 
reasons  for  adopting  a  different  course  will  be  found  in  the  foUowing  synopsis  which 
has  been  kindly  prepared  for  me  by  the  author. 


THE  TRUE  GRAPE-VINES  OF  THE  OLD  UNITED  STATES. 

BY  DR.   GEORGE  ENGBLMAKN   OF  ST.   LOUIS. 

1.  ORAPE-\^NES  with  LOOSE  BARK  (AT  LAST  SEPARATING  IN  SHREDS),  CLIMBING 
BT  THE  AID   OF  BRANCHED   TENDRILS,  OR  (IN  NO.  4)  SCARCELY  CLIMBING  AT  ALL. 

a.    Berries  small,  3—6  or  rarely  7  lines  in  diameter;  seeds  obtuse,  tcith  the  raphe  {or  cord) 
more  or  less  prominent  (except  in  No,  i)  over  the  top.    All  the  species  of  this  group, 

•There  are  a  few  species  forming  the  sections  (or.  according  to  others,  genera) 
Cissus  and  Ampelopsis  which  are  now  classed  with  litis ;  but  they  bear  no  edible 
fruit,  and  are  otherwise  easily  distinguished  from  the  true  grape-vines. 
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of  Dr.  Engelmann.  It  is  gratifying  to  know,  therefofe,  that  the 
position  given  to  such  cultivated  varieties  as  obtain  in  this  herba- 
rium, agrees  with  that  given  to  them  by  leading  grape-growers  — 
the  views  of  the  botanist  and  the  practical  man  coinciding. 

jtist  like  the  European  grape-vine^  exhibit  on  well  groum  shoots  a  regular  aUema- 
tion  of  two  leaves  each  having  a  tendril  {or  its  equivalent,  an  inflorescence  J,  opposite 
to  them,  and  a  third  lea/without  such  a  tendril. 

1.  ^^TI8  COHDIFOLIA  Michaux  —  V dually  tall,  climbing  high,  trunks  not  rarely  e— 9 
inchea  in  diameter.  Leaves  middle  sized,  heart-shaped,  mostly  entire  or  rarely  slightly 
tollobed,  with  shallow  broad  teeth,  usually  smooth  and  shining  on  both  sides,  the  young 
ones  sometimes  slightly  downy  below;  berries  among  the  smallest;  in  large  bunches, 
black  without  a  bloom,  maturing  latQ  in  the  fall,  usually  with  only  one  short  and  broad 
seed  marked  by  a  prominent  raphe. 

This  is  a  common  plant  especially  of  the  river-bottoms,  and  well  known  under  the 
name  of  Winter  grape,  Fros^t  gi'ape  or  Chicken  grape.  It  is  found  ftom  New  England 
to  Texas,  and  westward  to  the  western  limits  of  the  wooded  part  of  the  Mississippi 
valley.  In  this  valley,  at  least,  the  fVuit  has  a  strongly-  and  even  fetidly-aromatic  tatite. 
No  cultivated  varieties  of  the  species  are  known. 

2.  ViTis  BIPAUIA  3f»cAaMj?— Mo8tly  a  smaller  plant  than  the  last,  but  with  larger 
and  more  or  less  cut-lobed  glabrous  shining  (or  rarely  when  young,  slightly  downy) 
leaves,  the  lobes  long  and  pointed;  the  teeth  also  moi-e  pointed  than  in  cordi/olia; 
berries  as  small,  or  usually  larger  than  in  the  last,  mostly  with  a  bloom,  in  smaller 
bunches,  mostly  1  or  2  seeded;  seeds  with  a  less  prominent  raphe. 

This  species  prefers  thickets  or  rocky  soil  on  river  banks  and  extends  as  far  west  and 
south  as  the  last,  and  much  farther  north,  being  the  only  grape-vine  in  Lower  Canada, 
where  it  is  found  even  60  miles  north  of  Quebec.  The  nortliem  form,  in  Canada, 
northern  New  York  to  Michigan  and  Nebraska,  has  fewer  and  laiger  berries  in  a  bunch 
and  is  easily  distinguished  ftom  V.  cordi/olia.  Tlie  southwestern  form,  however, 
approaches  more  closely  to  this  last  species,  with  which  Prof.  Gray  in  the  later  editions 
of  his  Manual  has  united  it.  The  fWiit  ripens  earlier  than  that  of  cordi/olia,  and  is 
much  pleasanter.  In  St.  Louis  a  variety  found  on  the  rocky  river  banks  is  brought 
to  market  in  July.  A  number  of  cultivated  varieties  are  i*eferablc  to  this  spe- 
cies, among  which  the  Taylor  Bullit,  the  Delaware  and  the  Clinton,  are  the  most  prom- 
inent. 

3.  ViTis  iESTiVAUS  Michaux  —  Smaller  than  the  first,  climbing  over  bushes  and 
smaller  trees,  leaves  large,  of  firmer  texture  than  the  preceding  ones,  entire,  or  often 
more  or  less  deeply  and  obtusely  3^  lobed,  with  short  and  shallow,  broad  teeth ;  when 
young  always  very  woolly,  mostly  bright  red  or  msty ;  at  last  smoothish  but  dull  and 
never  shining  like  Uie  preceding  ones ;  ben-ies  usually  larger  than  in  both  others  and, 
when  well  grown,  in  compact  bunches,  coated  with  a  distinct  bloom;  seeds  usually 
2  or  3  with  a  very  prominent  raphe. 

This  is  the  well  known  Summer  grape  common  throughout  the  middle  and  southern 
States,  usually  found  on  uplands  and  in  dry  open  woods  or  thickets,  maturing  its  A-uit 
in  September.  It  is  the  most  variable  of  our  grape-vines  and  hence  has  seduced  sui>er- 
ficial  observers  into  the  establishment  of  numei-ous  nominal  species.  A  form  with 
large  leaves  which  retain  their  rusty  down  at  fbll  maturity  has  often  been  mist^iken  for 
Labrusca,  which  does  not  grow  in  our  State.  Another  form,  more  bushy  than  climb- 
ing, with  deeply  lobed  rusty-downy  leaves  and  very  sweet  ftoiit,  is  Vitis  Lincecumii 
of  the  sandy  soil  of  Louisiana  and  Texas.  This  species  assumes  a  peculiar  form 
approaching  V.  cordi/olia  through  its  smaller  black  berries  without  bloom  and  in 
laiger  bunches,  when  it  gets  into  shady  woods  with  rich  soil.  Another  form,  with 
ashy-white,  downy,  scarcely  lobed  leaves,  and  ftniit  like  the  last  mentioned,  which 
grows  in  our  bottoms,  often  climbing  high  trees,  or  growing  over  bushes  on  the  banks 
of  lakes,  I  have  distinguished  by  the  name  of  cineria.  It  is  not  always  easy  to  distin- 
guish such  forms  from  the  other  species  and  perhaps  less  so  to  unite  them  under  the 
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When  we  find  it  so  difficult  to  properly  separate  the  wild  species, 
we  can  no  longer  wonder  at  the  difference  of  opinion  as  to  the 
nature  of  many  of  our  cultivated  varieties;  for  some  of  them 
have  become  so  modified  that  they  furnish  scarcely  any  indication 
of  their  parentage.  If  those  grape-growers  who  take  interest  in 
such  matters  will  send  specimens  of  such  cultivated  varieties  as 
they  wish  to  properly  classify,  to  Dr.  Engelmann,  either  directly 
or  through  me,  they  will  at  least  get  the  opinion  of  one  who  is 

eingle  species  astivaJiSy  unless  the  essential  characters  above  ennmerated  be  closely 
attended  to,  and  the  numberless  gradual  transitions  fVom  one  form  into  the  other  be 
watt-'hed. 

We  cnltivate  many  varieties  of  this  valuable  species,  the  most  important  of  which 
are  the  Virginia  seedling.the  Cjpfithiana  and  the  Herhemont. 

4.  ViTis  RUPE8TRI8  5cAee/«— A  small  bushy  plant,  often  without  any  tendrils,  rarely 
somewhat  climbing;  leaves  small  (2—3  inches  wide)  mostly  broader  than  long,  heart- 
shaped,  scarcely  ever  slightly  lobed,  with  broad  coarse  teeth  and  usually  an  abruptly 
elongated  point,  glabrous,  and  of  a  rather  light  green  color;  berries  middle-sized,  on 
very  t=mall  bunches ;  seeds  mostly  3 — 4,  obtuse,  with  a  very  delicate  raphe. 

This  very  peculiar  grape-vine  is  found  only  west  of  the  Mississippi,  iVom  the  Mis- 
souri river  to  Texas  and  westward  probably  to  New  Mexico.  In  our  State  where  it  is 
called  Saiid  grape,  and  in  Arkansas,  it  grows  on  the  gravelly  banks  and  over-flowed 
bars  of  mountain  streams;  In  Texas  also,  on  rocky  plains,  whence  the  Latin  name;  it 
is  there  also  known  under  the  name  of  Sugar  grape.  Its  luscious  fruit  ripens  with  us 
in  August. 

It  is  nowhere  yet  in  cultivation  but  may  hi  fVitare  prove  of  value. 

h.  Berries  large^  1-9  or  even  10  lines  in  diameter ;  raphe  scarcely  visible  on  the  more  or 
less  deeply  notched  top  of  the  seed.—  These  plants  on  well  grown  shoots  hear  a  tendril 
opposite  eaqh  leq/vnth  only  rare  and  irregular  intermissions, 

6.  Vms  Labrcsca  Linnmus —Vl&ntB  usually  not  large,  climbing  over  bushes  or 
smaU  trees,  though  occasionally  reaching  the  tops  of  the  highest  trees,  with  large  (4-6 
inches  wide)  and  thick,  entire  or  sometimes  deeply  lobed,  very  slightly  dentate  leaves, 
coated  when  young  with  a  thick  rusty,  or  sometimes  whitish,  wool  or  down,  which  in 
the  wild  plant  remains  on  the  lower  side  but  almost  disappears  in  the  mature  leaf  of 
some  cultivated  varieties:  berries  large,  in  rather  small  or  middle-sized  bunches, 
bearing  2  or  3  or  sometimes  4  seeds. 

This  plant,  usually  known  as  the  Fox-grape  or  Northern  Fox-grape  is  a  native  of  the 
eastern  slope  of  the  continent  ftom  New  England  to  South  Carolina,  where  it  prefers 
wet  thickets;  it  extends  into  the  Alleghany  mountains  and  here  and  there  even  down 
their  western  declivity,  but  is  a  stranger  to  the  Missispippi  Valley.  The  most  impor- 
tant varieties  of  this  grape-vine  now  cultivated  in  our  country  (such  as  the  Catawbay 
Concord,  Isabella,  Hartford  Prolific,  and  dozens  of  others)  are  the  oifspring  of  this 
species;  they  are  all  easily  recognized  by  the  characters  above  given,  and  more  readily 
by  the  peculiar  arrangement  of  the  tendrils  as  above  described. 

ii.  grape-vi^•e8  with  a  firmly  adherdio  bark,  whicjh  does  not  8caijb  off; 
Teitdrils  almost  always  simple;  Berries  very  large  (7—10  Lines  in  diameter), 
vert  few  in  a  bunch;  seeds  with  transverse  wrinkles  or  shallow  grooves 
ON  BOTH  Sides. 

6.  Vms  VULFINA  Idnnceus— Bushy  or  sometimes  climbing  high,  with  small  (2  or  at 
most  3  inches  wide)  rounded,  heart-shaped,  firm  and  glossy  dark  green  leaves,  smooth 
or  rarely  slightly  hairy  on  the  under  side,  with  coarse,  large  or  shallow  teeth. 
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good  authority,  and  such  action  may  be  mutually  profitable. 
Specimens  should  be  sent  at  flowering  time,  and  should  include 
the  whole  shoot  with  full  sized  and  young  leaves,  blossom,  and 
tendril ;  and  after  the  fruit  is  ripe  a  bunch  of  the  berries  and  seeds 
from  the  same  stock  should  follow. 

The  proper  classification  of  our  different  varieties  is  of  more 
importance  in  this  connection  than  would  at  first  appear.  Since 
the  publication  of  some  of  the  facts  set  forth  in  this  article,  a  few 
enterprising  French  grape-growers,  in  the  districts  desolated  by 
the  louse,  have  conceived  the  idea  of  importing  from  this  country 
such  varieties  as  are  most  exempt  from  the  attacks  of  the  Phyll- 
oxera^ and  M.  LeFranc,  the  Minister  of  Agriculture,  has  likewise 
expressed  his  intention  of  so  doing.  Already  a  number  of  varie- 
ties, and  especially  the  Cunningham,  Ilerbemont,  Norton's  Virginia, 
Concord,  Hartford  Prolific,  Clinton  and  Martha  have  been  shipped 
to  M.  J.  Leenhardt,  of  Montpellier,  France,  and  others  to  Swit- 
zerland, by  Messrs.  Isidor  Bush  and  Co.  If  America  has  given 
this  plague  to  England,  why  should  she  not  in  return  furnish  her 
with  vines  which  are  capable  of  resisting  it?  At  least  nothing 
but  good  can  come  of  the  trial,  for  though  our  grapes  are  gene- 
rally sneered  at  on  the  other  side  of  the  water,  we  have  made 
such  rapid  improvements  in  viticulture  during  the  last  ten  years 
that  they  scarcely  know  anything  of  our  better  kinds ;  and  many 
of  those  which  do  well  in  Missouri  will  doubtless  succeed  in 
France.  Such  of  our  vines  as  have  already  been  cultivated  there 
are  often  differently  classified  by  their  writers  to  what  they  are  by 
American  authors,  and  confusion  consequently  ensues.  Thus,  one 
of  my  correspondents,  M.  Laliman,  of  Bordeaux,  who  has  culti- 
vated a  number  of  them  for  several  years,  classes  the  Clinton  and 

This  Eoutbern  species  known  iin«ler  the  name  of  Southern  Fox  Grape  Bullace  or 
Bullit-grape  is  found  along  water-courses,  not  farther  north  than  North  Carolina 
and  Arkansas,  and  may  possibly  straggle  into  southeastern  Missouri.  Some  of  its 
cultivated  varieties,  especially  the  white  Scuppernong,  are  highly  esteemed  m  the  South 
but  do  not  perfect  fruit  in  the  hititude  of  8t.  Louis. 

I  recognize  only  three  other  species  of  Uie  true  grape-vines  in  the  territories  of  the 
United  States.  The  most  remarkable  of  theae  is  the  Mustang  grape  of  Texas,  VitU  can- 
dicans  Engelm.  (  V.  Mustangensis  Buckley),  with  rather  large,  rounded,  almost  tooth- 
less, rarely  deeply-lobed  leaves ;  white  woolly  on  the  under  side,  bearing  berries,  which 
in  its  native  country  ai"e  now  beginning  to  be  made  into  wine ;  VitU  Califomica  Bentham, 
the  only  wild  grape  of  California,  has  rounded  downy  leaves,  and  small  berries,  and  ia 
not  made  use  of  as  far  as  is  known ;  Vitis  Arizonica  Engelm.,  similar  to  the  last,  but 
glabrous,  with  middle-sized  berries,  reported  to  be  of  a  luscious  taste.  Neither  of  these 
shows  a  prominent  raphe  on  the  seed,  so  that  this  character  is  peculiar  only  to  the  first 
3  species  here  enumerated. 
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Taylor  as  cestivcUis,  and  the  Norton's  Virginia  and  Delaware  as 
Labrusca,* 

I  will  now  indicate  the  susceptibility  of  different  varieties  to 
the  disease. 

Vitis  vhiefera  (European). —  All  European  varieties  with  roots 
badly  affected.  In  many  instances  decomposed  and  gone,  with 
the  vines  about  dead.     No  leaf-galls. 

F.  riparia  (River  Bank).  Clinton  —  Leaf-galls  extremely 
abundant.  Root-lice  only  moderately  so.  Taylor — Where  leaf- 
galls  are  few,  root-lice  abundant ;  where  galls  are  abundant  fewer 
root-lice.  Delaware  —  A  few  leaf-galls ;  lice  abundant  on  roots. 
Othello  (hybrid  with  vinefera)  — Both  leaf-galls  and  root-lice,  the 
latter  tolerably  numerous.  Louisiana  *  (some  say  a  seedling 
of  vinefera^  others  again  believe  it  cestivalis) — Leaf-galls  and 
root-lice,  but  neither  bad.  Alvey  —  Few  leaf-galls;  plenty  of 
root-lice.  Cornucopia  (hybrid  with  vinifera) —  No  leaf-galls  ;  roots 
badly  affected  with  lice.  Wild  vine — Numerous  leaf-galls  and  a 
few  root-lice ;  much  in  same  condition  as  Clinton. 

F.  cestivalis  (Summer).  Cunningham  —  No  leaf-galls,  but  a 
few  root-lice.  Cynthiana — Occasionally  a  few  galls;  lice  abun- 
dant on  roots.  The  vine  has  a  vigorous  growth  and  the  roots  are 
large  and  strong.  Herbemont  —  A  few  leaf-galls,  and  scarcely 
any  root-lice.  Norton's  Virginia  —  No  leaf-galls,  but  some  root- 
lice. 

F.  Labrusca  (Northern  Fox).  Isabella,  or  seedlings  of  Isa- 
bella— No  leaf-galls  ;  a  few  root-lice :  roots  strong  and  vines  flour- 
ishing. Martha — No  leaf-galls;  very  few  root-lice.  Hartford — 
No  leaf-galls ;  very  few  root-lice.  Ives — No  leaf-galls  ;  lice  toler- 
ably abundant  on  roots.  North  Carolina — No  leaf-galls ;  very 
few  root-lice.  Maxatawney — No  leaf-galls ;  root-lice  quite  abun- 
dant. Creveling — A  few  leaf-galls  ;  root-lice  abundant.  Catawba 
— No  leaf-galls ;  root-lice  very  numerous,  abounding  even  on  the 
larger  roots  as  on  the  European  vines.  Goethe  (hybrid  with  vmi- 
fera) — No  leaf-galls  but  lice  on  roots  very  numerous.  In  the 
vineyards  of  Messrs.  Isidor  Bush  &  Sons,  of  Bushburg,  Mo.,  this 
vine  was  very  vigorous  and  thrifty  in  1869  and  1870,  but  has 
done  poorly  the  present  year.  Dracut  Amber — No  leaf-galls; 
few  root-lice.  Wilder  (hybrid  with  vinifera — No  leaf-gails ;  not 
many  root-lice.  Challenge  (hybrid  with  vinifera) — No  leaf-galls, 
*  Etude  sur  les  divers  Phylloxera,  et  leur  mMications. 
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roots  affected  but  moderately.  Diana — No  leaf-galls,  but  plenty 
of  root-lice. 

V.  vuljnna  (Southern  Fox  or  Muscadine) — As  it  is  not  grown 
in  this  locality,  being  considered  absolutely  worthless  here,  I  know 
little  about  it. 

From  this  experience  it  would  appear  that  no  vines  of  those 
named,  are  entirely  free  from  the  attacks  of  the  root-louse ;  but 
that  the  European  varieties  are  most  susceptible  to  it;  the 
Northern  Fox,  next  in  order,  the  River  Bank  grape  next,  and  the 
Summer  grape  being  the  least  affected.  It  would  likewise  appear 
that  galls  are  occasionally  found  on  all  of  the  species  except  the 
European,  and  as  they  have,  in  a  few  instances,  been  found  on  this 
species  in  Europe,  it  cannot  be  considered  entirely  exempt.* 
Nevertheless,  in  general  terms,  the  River  Bank  grape  must  be  con- 
sidered the  species  which  the  gall-louse  prefers.  Experience  on 
this  point  will,  no  doubt,  vary  in  different  parts  of  the  country,  and 
more  extended  experience  may  modify  some  of  these  deductions. 

We  thus  see  that  no  vine,  whether  native  or  foreign,  is  exempt 
from  the  attacks  of  the  root-louse.  Yet,  on  the  principle  that  a 
small  dose  of  poison  may  prove  harmless  or  even  beneficial  where 
an  over-dose  will  kill,  we  find  that  a  small  number  of  root-lice 
produce  no  serious  effects  upon  a  vine ;  and  that  it  is  only  where 
they  are  very  numerous,  and  cause  not  only  the  fibrous  roots  but 
even  the  larger  ones  to  waste  away,  that  their  evil  effects  are 
perceptible.  With  most  of  our  native  vines  when  the  conditions 
are  normal,  the  disease  seems  to  remain  in  the  former  mild  state, 
and  it  is  only  with  the  foreign  kinds,  and  with  a  few  of  the  natives 
under  certain  conditions,  that  it  takes  on  the  more  acute  form. 

In  France,  according  to  M.  Laliman,  the  American  varieties 
which  have  resisted  the  root-louse  best  are  the  Clinton,  Taylor, 
Herbemont  (known  there  as  Warren),  and  some  others  which  are 
considered  valueless  here,  such  as  the  Pauline,  Elsiraboro,  Lenoir 
Mustang  of  Texas,  and  a  kind  of  York-Madeira ;  while  those  which 
succumb  are  the  Isabella,  Scuppernong,  Concord,  Norton's  Vir- 
ginia, Maxatawney,  Hartford  Prolific,  Cynthia,  etc.  This  experi- 
ence differs  a  little  from  ours,  but  shows  that  the  Labruscas  suffer 
most  there  also.  —  To  be  continued. 

♦Since  this  was  written  I  have  been  informed  by  Mr.  Glover  of  the  Department  of 
Agriculture,  that  the  leaves  of  certain  European  vines,  In  green-house,  such  as  Mus- 
cat Hamburg  and  Madam  Pince,  were  crowded  with  the  galls,  even  as  late  as  December; 
and  tbej  had  begun  to  spread  on  to  the  Sonora  and  the  Due  de  Malacoff, 
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Catalogue  of  the  Penguins  in  the  Museum  of  the  Boston 
Society  of  Natural  History.*  —  We  have  in  this  brochure  of  17 
pages,  the  first  of  a  series  of  papers  on  the  magnificent  collection 
of  birds  contained  in  the  Museum  of  the  Boston  Society  of  Nat- 
ural History — the  second  in  size,  in  respect  to  number  of  species, 
in  America.  The  collection  is  particularly  important  as  con- 
taining the  types  of  most  of  the  species  described  by  La  Fresnaye, 
whose  large  collection  of  birds,  gathered  at  a  great  expense,  was 
purchased  by  the  late  Dr.  Henry  Bryant,  and  bj^  him  generously  pre- 
sented to  the  Society.  It  is  the  aim  of  the  Society  to  eventually 
publish  a  complete  catalogue  of  the  birds  in  its  Museum,  in  a  series 
of  papers,  treating  of  the  different  groups  in  a  more  or  less  re  vis- 
ionary or  monographic  manner ;  and  with  this  auspicious  beginning 
it  is  to  be  hoped  the  work  will  be  pushed  rapidly  forward.  Prof. 
Hyatt  briefly  discusses  the  general  affinities  of  the  genera  and  spe- 
cies, and  arrives  at  the  conclusion  that  the  larger  part "  come  to  a 
focus  in  Spheniscus  minora  which  appears  to  hold  a  strictly  inter- 
mediate position,  but  presents  a  nearer  approach  to  the  lower  mem- 
bers of  the  genera  Pygocelis,  Eudyptes  and  Aptenodytes  than  to 
any  other  existing  form."  He  finds  three  modifications  of  the  fam- 
ily "which  presumably  take  place  upon  the  basis  of  the  organiza- 
tion of  Spheniscus,"  diverging  in  radiating  lines  from  S.  minor^ 
which  is  regarded  as  closely  related  to  the  "  ancestral  form."  After 
some  general  remarks  on  the  structure  of  the  feathers  and  other 
features  of  the  external  anatomy,  a  somewhat  detailed  analysis  of 
the  genera  is  given,  and  also  of  the  literature  of  the  Spheniscidoe, 
The  genera  recognized  are  Aptenodytes,  Spheniscus,  Pygocelis 
and  Eudyptes.  The  Society  has  specimens  of  nine  species — ap- 
parently all  but  one  or  two  of  the  known  tenable  species  of  the 
group.  The  synonymy  is  given  only  so  far  as  to  establish  the 
names  of  the  species,  and  give  reference  to  one  or  two  of  the  best 
published  figures.  Generally,  remarks  are  added  respecting  the 
distinctive  features  of  each,  their  peculiar  changes  and  vari- 
ations of  plumage. 

*  Catalogue  of  the  Ornithological  Collection  in  the  Museum  of  the  Boston  Society 
of  Natural  HiPtoiy.  I.  SphenUcidcty  by  Alpheus  Hyatt.  With  Notes  on  the  Osteology  of 
the  Family,  by  Elliott  Coues,  M.D.,  U.S.A.  Proc.  Boston  Soc.  Nat.  Hist.,  Vol.  xiv,  pp.  17. 
May,  1872.  (Read  May  17, 1871.) 
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Dr.  Elliott  Coues  adds  some  highly  important  obsen'ations  on 
the  osteology,  of  the  family,  and  compares  their  more  prominent 
skeletal  modifications  with  those  of  the  other  groups  of  the  Pygop- 
odes.  Any  one  of  a  large  number  of  individual  bones,  he  asserts, 
is  of  itself  characteristic  of  the  family.  "  A  remarkable  breadth 
and  flatness  of  different  bones,"  he  observes,  "is  the  dominant 
characteristic ;  it  marks  several  bones  that  are  cylindrical  in  all 
other  birds  and  hollow  in  most ;"  and  adds  that  "  foremost  among 
the  diagnostic  skeletal  characters  of  the  family  comes  the  partly 
confluent  condition  of  the  metatarsals,  which  in  all  other  exist- 
ing birds  are  Completely  fused."  The  compound  metatarsus 
"  shows  its  composition  in  the  two  lengthened  fenestrae  that  indi- 
cate the  three  original  metatarsals  ;"  and  Dr.  Coues  suggests  that 
"  this  may  afford  a  useful  hint  in  any  search  for  the  ancestral  stock 
or  primitive  type  of  the  Spheniscidce ;''  yet  one  of  these  fenestrse 
is  apparently  common  to  many  of  the  lower  water  birds ;  while 
the  primitive  distinctness  of  these  bones  is  indicated  by  the  med- 
ullary canals  that  are  readily  seen  in  a  transverse  section  of  the 
distal  extremity  of  the  metatarsals.  . 

This  carefully  prepared  paper,  by  Prof.  Hyatt  and  Dr.  Coues,  is 
a  welcome  and  valuable  addition  to  our  knowledge  of  this  most 
interesting  and  by  no  means  well-known  group  of  birds. 

Notes  on  the  Natural  History  of  Fort  Macon,  N.  C,  and 
Vicinity.*  —  Under  the  above  caption,  we  have  a  series  of  papers 
on  the  fauna  and  flora  of  the  vicinity  of  Fort  Macon,  North  Caro- 
lina, by  Dr.  Elliott  Coues,  based  on  two  years'  observation  at  that 
locality.  The  groups  thus  far  fully  reported  upon  are  the  Mam- 
mals, Birds  and  Reptiles  among  Vertebrates,  the  Crustacea, 
Radiata,  and  Mollusca,  and  also  the  Brachiopoda  of  the  Annulata. 
The  lists  refer  almost  exclusively  to  the  small  island  on  which 
Fort  Macon  is  situated,  and  to  the  waters  immediately  surround- 
ing it,  thus  rendering  the  paper,  by  its  restriction  to  a  small  area, 
of  great  value  as  the  record  of  a  local  fauna. 

The  mammals  observed  number  eighteen  species,  and  incorpo- 
rated with  the  list  are  various  remarks  relating  to  habits  and  exter- 
nal features,  including  about  four  pages  respecting  the  opossum 
{Didelphys  Virginiana).  A  wide  range  of  individual  variation  in 
color,  size  and  proportions  of  parts  is  pointed  out,  in  connection 

•Notes  on  the  Natural  Hietory  of  Fort  Macon,  N.  C,  and  Vicinity.  By  Elliott  Coues. 
Proc.  Acad.  Nat.  Sci.  Phila.,  1871,  pp.  12-49, 120-148,  May  and  July,  1871. 
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with  which  is  discussed  the  affinities  and  alleged  points  of  ditfer- 
ence  between  the  D.  Virginiana  of  the  East  and  the  D.  "  Califor- 
nica''  of  the  West.  The  conclusion  an*ived  at  is  that  the  two 
forms  are  specifically  identical,  —  an  opinion  we  had  ourselves  but 
a  short  time  previously  expressed.*  Respecting  their  variations 
Dr.  Coues  thus  remarks :  ''  The  more  specimens  I  examined,  the 
more  I  was  struck  with  the  variations  that  depend  upon  sex  and 
age,  as  well  as  those  that  different  individuals  corresponding  in 
these  conditions  present.  An  examination  of  these  points,  in  the 
natural  history'  of  a  single  animal,  may  give  results  of  general 
application;  and  yet  in  calling  attention  to  the  variability  of 
the  opossum,  1  do  not  wish  to  be  understood  as  supposing  that  the 
animal  is  not  as  constant  as  many  or  most  others,  for  I  believe  it 
to  be  no  exception  to  a  general  standard  or  average  in  this  respect. 
1  doubt  that  one  could  study  any  mammal,  as  closely  as  I  have 
the  opossum,  without  being  similarly  impressed"  (p. 15).  To  the 
writer  of  the  present  notice,  who  has  made  individual  variation  in 
both  mammals  and  birds  a  subject  of  special  study  for  several 
years,  this  is  cheering  testimony,  being  corroborative  of  much  that 
he  had  formerly  to  support  almost  alone,  f 

The  list  of  birds  embraces  the  names  of  one  hundred  and  forty- 
two  species,  with  quite  extended  notes  on  their  habits,  and 
memoranda  of  their  times  of  arrival,  breeding,  departure,  etc., 
rendering  it  highly  satisfactory  as  a  faunal  list.  There  is  also  an 
extended  notice  (p.  34,  foot  note)  of  the  pterylae  of  Eallus  crepitans, 

A  list  of  the  reptiles  concludes  the  first  part,  and  numbers 
eleven  species.  No  species  of  batrachian  was  noticed  on  the  island, 
though  several  were  observed  on  some  of  the  neighboring  islands, 
as  well  as  on  the  adjoining  main  land. 

Part  U  begins  with  an  apparently  nearly  exhaustive  list  of  the  . 
decapodous  Crustacea,  part  of  which  were  obtained  by  dredging. 
Twenty-eight  species  are  enumerated,  and  one  cirriped  and  one 
entomostracan,  accompanied  by  full  notes  respecting  their  rela- 
tive abundance,  habits  and  conditions  of  occurrence.  Most  of  the 
species  were  determined  by  Prof.  S.  I.  Smith,  and  the  remainder 
by  the  late  Dr.  Wm.  Stimpson,  whose  loss  to  science  naturalists 
have  so  recently  had  cause  to  deplore.     The  Brachiopoda,  next  in 

*Bull.  Mu6.  Comp.  Zool.,  Vol.  ii,  p.  185,  Apr.,  1871. 

t  See  Bull.  Mus.  Comp.  Zool.,  Vol.  i,  No.  3  (Oct.  1869),  and  Vol.  il,  Nob.  1  and  3  (O.t. 
1870,  and  Apr.,  1871). 
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order,  consist  of  the  single  species,  Lingula  pyrahnidata  Stimp., 
which  was  found  in  great  numbers  at  a  particular  locality  on  the 
southern  side  of  Bird  Shoals. 

The  list  of  the  Mollusca  seems  particularly  full,  upwards  of  one 
hundred  and.  fifty  species  being  enumerated,  all  but  seven  of  which 
are  marine.  The  marine  species  were  referred  for  determination 
to  Mr.  Sanderson  Smith,  who  has  added  various  remarks  respect- 
ing the  peculiarities,  etc.,  of  the  specimens  examined.  A  portion 
of  the  species  were  obtained  with  the  dredge,  these  being  collected 
jointly  by  Drs.  Cones  and  Packard  and  Prof.  Morse,  who  together 
thus  quite  thoroughly  explored  every  part  of  the  harbor*  Dr. 
Coues  has  added  important  notes  respecting  their  several  stations, 
abundance,  etc.,  which  add  greatly  to  the  value  of  the  paper. 
While  a  few  species  obtained  at  this  locality  by  Drs.  Stimpson 
and  Gill,  in  1860,  were  not  observed,  some  thirteen  were  added  to 
Dr.  Stimpson's  list. 

The  partial  list  of  the  radiates  collected  embraces  ten  species, 
and  the  occurrence  of  nearly  as  many  more,  not  fully  identified,  is 
indicated.  Preceding  the  list  of  the  mollusca  is  a  quite  detailed 
description  of  the  locality  explored,  including  the  currents  and 
shoals,  with  other  interesting  general  remarks.  An  allusion  to  the 
changeableness  of  the  locality  recalls  to  us  some  interesting  facts 
respecting  the  influence  of  sometimes  single  storms  upon  the  fauna 
of  some  of  our  coast  inlets.  Some  years  since,  a  heavy  westerly 
February  gale  depressed  the  water  in  a  little  bay  off*  Orleans,  Cape 
Cod,  to  such  a  degree  that  lai'ge  portions  of  the  flats  usually  cov- 
ered at  low  water  were  laid  bare,  and  remained  so  for  a  number  of 
hours.  The  temperature  at  the  time  being  in  the  vicinity  of  zero, 
F.,  a  crust  of  ice  formed  over  these  exposed  flats,  which  were  at  this 
time  literally  filled  with  li>ing  Mya  atenaria^  and  the  larger 
species  of  "  razor-fish."  A  few  years  later,  on  visiting  the  locality, 
hardly  a  living  specimen  of  either  of  these  species  could  be  found, 
but  just  beneath  the  surface  the  dead  shells  occurred  in  immense 
abundance,  standing  on  end  in  their  natural  positions,  the  animals 
having  been  killed,  undoifbtedly,  by  the  chilling  consequent  upon 
the  exposiure  of  the  flats  during  the  storm. 

A  similar  destruction  of  molluscan  life,  but  from  another, cause, 
came  to  our  notice  last  summer  (1871)  near  Great  Salt  Lake, 
Utah,  where  the  water  of  Sulphur  Springs  Lake,  near  Salt  Lake 
City,  became  so  reduced  in  volume  by  evaporation  as  to  kill  all  the 
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shells,  through  the  excess  of  saline  matter  held  in  solution  by  the 
water.  These  shells  embraced  several  species,  which  were  abun- 
dantly represented.  Such  facts  as  these  seem  to  explain  the 
occurrence  of  beds  of  fossils  under  circumstances  which  show  that 
they  died  from  some  sudden,  though  not  very  evident,  cause. 

Dr.  Coues's  paper  forms  a  highly  valuable  contribution  to  the 
natural  history  of  Beaufort  harbor,  and  one  that  students  of  geo- 
graphical zoology  will  heartily  welcome.  —  J.  A.  A. 

Giebel's  Thesaurus.* — Close  upon  the  notable  "Hand-list,"  of 
which  we  were  lately  called  upon  to  speak,  comes  another  general 
work  of  greater  aims  and  claims.  We  have  as  yet  only  the  first 
twenty-five  signatures,  constituting  the  first  "halb])and  ;"  and  we 
may  sincerely  say  we  wish  it  were  necessary  to  wait  for  the  whole, 
before  judging  the  work,  in  the  hope  of  some  decided  improvement 
becoming  manifest.  But  as  what  we  have  in  hand  finishes  the  "Rep- 
ertorium"  and  fairly  opens  the  "  Nomenclator,"  the  character  of  the 
work  is  fully  exposed.  We  had  been  led  to  expect  great  things  of 
the  TJiesaurus,  and  opened  it  with  perfect  confidence  :  at  the  close 
of  our  examination — the  longer  protracted  because  our  convic- 
tions became  the  more  painfully  prominent,  and  we  were  anxious 
to  find  ourselves  in  the  wrong — we  could  not  but  regret  that  the 
fruits  of  such  immense  labor  should  be  marred  for  lack  of  the 
care  necessary  for  the  compilation  of  works  of  reference.  Dr. 
Giebel  is  sure  of  a  storm  of  hostile  criticism^  that  his  work  singu-* 
larly  invites  if  it  does  not  actually  enforce  ;  for  the  simple  reason 
that  it  is  thoroughly  unreliable.  We  have  never  seen  a  work  of 
any  considerable  claims  and  merit,  that  more  richly  deserved  the 
epithet  "slovenly."  It  fairly  bristles  with  misstatements  ;  probably 
this  whole  number  of  the  Naturalist  would  not  more  than  suffice 
to  point  out  and  correct  them.  The  more's  the  pity,  too,  that  this 
monument  of  laborious  research  should  be  defaced,  not  by  lack  of 
ability,  not  by  erroneous  opinions,  not  particularly  by  ignorance, 
but  simply  by  carelessness.  Yet,  honey-combed  with  inaccuracy 
as  it  is,  the  work  will,  we  are  glad  to  say,  become  indispensa- 
ble ;  it  will  find  its  place  at  the  elbow  of  every  working  ornithol- 
ogist ;  it  represents  too  much  hard  work  for  any  other  result  to 
be  possible. 

*TTie8auTtu  Omithologice.  Repertoiiura  der  gesammten  omithologischen  literatur, 
and  Nomenclator  eammtlicher  gattangen  und  arten  der  T3gel,  Debet  synonymen 
iind  geographischer  verbreitiing.  Von  Dr.  C.  G.  Giebel,  Professor  an  der  Universitiit 
in  Halle.    In  zwei  BSuden  oder  vier  Halbbttnden.    Leipzig:    F.  A.  Brockhans.    1872. 
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Of  the  "  Nomenclator  "  we  shall  have  nothing  to  say  until  it  is 
finished,  beyond  the  remark  that  this  is  of  the  nature  of  a  diction- 
ary, in  which  the  genera  are  arranged  alphabetically,  those  that  Dr. 
Giebel  considers  synonymous  being  referred  to  what  he  considers 
to  be  a  tenable  name,  the  others  being  typographically  distin- 
guished ;  under  the  former  being  ranged  alphabetically  the  species 
originally  described  by  such  name,  under  the  latter  those  that  the 
author  regards  as  valid,  each  with  its  synonj-my  and  geographical 
distribution.  The  "  Repertorium"  undertakes  to  be  an  index  of 
ornithological  literature  from  the  earliest  times  to  date.  Probably 
those  who  are  not  specialists  hardly  realize  what  a  mass  of  litera- 
ture exists  in  every  department  of  knowledge.  Oraithology  is  one 
of  the  more  circumscribed  studies,  hardly  impinging  on  general 
affairs  outside  its  agricultural  and  venatorial  points  of  contact ; 
3^et  its  literature  is,  it  seems,  too  voluminous  to  have  ever  been 
thoroughly  digested.  In  the  present  work,  we  estimate  that  some 
seven  thousand  works  and  papers,  relating  wholly  or  in  part  to 
birds,  are  collated  by  title.  Of  just  what  this  implies  in  the  way  of 
work,  probably  no  one  but  the  author  himself  has  a  very  acute  per- 
ception. That  the  list  is  a  perfect  index  is  not  to  be  expected,  and 
probably  is  not  claimed ;  we  could  supply  a  number  of  titles  our- 
selves, and  of  course  better  informed  ornithologists  could  add  man}' 
more  ;  but  it  is  certainly  the  nearest  approach  to  a  complete  cata- 
logue extant.  The  great  trouble  is,  that  the  author  has  labori- 
ously, ingeniously  and  successfully  hidden  away  the  individual 
titles  by  a  remarkable  system  of  enumerating  them.  They  are 
arranged  alphabetically  according  to  authors'  names,  but  under 
thirty-three  separate  headings.  We  cannot  stop  to  enumerate 
these,  but  if  Our  reader  will  try  to  think  up  as  many  different  depart- 
ments of  ornithology,  he  will  probably  fail,  and  then  a  glance  at 
the  work  will  show  how  hopelessly  the  author  has  confused  the  sub- 
ject and  how  completely  he  has  defeated  his  aim.  It  is  the  excep- 
tion, and  not  the  rule,  that  any  given  paper  falls  distinctively 
under  one  of  Dr.  Giebers  headings ;  and  the  result  is,  that  so  far 
as  we  are  personally  concerned,  we  have  no  idea  where  to  look 
for  what  we  want,  and  doubtless  our  case  is  that  of  others.  The 
location  of  a  paper  has  been  a  matter  of  the  author's  tact  in  picking 
out  its  salient  features,  if  it  has  any  ;  and  though  he  usually  shows, 
we  are  glad  to  see,  a  happy  knack  in  this  regard,  yet  the  very 
reverse  is  too  often  the  case  ;  and  besides  this,  the  numerous  sheer 
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blunders  are  simply  wonderful.  For  fair  examples,  picked  up  at 
random  :  — "  Notice  of  a  collection  of  Bird  skins  fVom  Hayti,"  and 
"Ornithology  of  the  Bermudas"  are  placed  under  Australia  and 
Oceanica!  "Ueber  die  Aptenodytes  und  Diomedeaarten  Sud- 
Oeorgieiis  '*  under  America  septentrionalis  !  "  List  of  birds,  etc., 
of  the  District  of  Columbia  "  under  America  centralis  !  Finally,  to 
endorse  the  words  of  a  late  reviewer,  "  misprints  abound  to 
such  an  extent,  that  the  work  reads  not  unlike  first  proofs  just 
i3sued  from  the  hands  of  a  careless  printer." 

The  defects  of  the  work  are  glaring,  and  of  the  peculiarly  exas- 
perating nature  that  detains  the  most  lenient  critic  against  his 
will ;  but  we  must  not  allow  them  to  blind  us  to  the  value  of  Dr. 
Griebers  labors,  which  they  umy  overshadow  but  cannot  eclipse. 
—E.G. 

BOTANY. 

Acclimatization  of  Plants.  —  In  the  "  Archives  des  Sciences 
Phyaques  et  Naturelles"  of  Geneva  for  June,  Alph.  De  Gandolle 
details  a  series  of  investigations  of  the  question  whether  the 
habits  of  plants  are  changed  by  the  action  of  the  climate  acting 
through  a  succession  of  generations.  For  this  purpose  he  obtained 
seeds  of  plants  which  are  widely  dispersed  over  Europe  from  dif- 
ferent localities,  Edinburgh,  Moscow,  Montpellier  and  Palermo,  and 
sowed  them  simultaneously  and  under  similar  conditions  at  Geneva.  . 
The  general  results  of  a  somewhat  limited  series  of  experiments  were 
that  the  seeds,  obtained  from  the  more  northern  localities,  germi- 
nated on  the  whole  somewhat  earlier  than  those  derived  from 
more  soutLern  latitudes,  and  were  also  rather  more  rapid  in 
arriving  at  maturity.  The  difference  was  still  more  observable  in 
the  second  generation;  but  sufficient  variation  was  shown  in  the 
seeds  obtained  from  the  same  locality  to  make  the  results  of  but 
small  value  without  a  much  larger  series  of  observations. — A.  W.  B. 

Effect  of  ihe  Eruption  of  Vesuvius  on  Vegetation. — An 
interesting  paper  appears  in  the  "  Accademia  delle  Scienze  Fisiche 
e  Matematiche"of  Naples,  by  G.  A.  Pasquale,  on  the  effects  of 
the  recent  eruption  of  Vesuvius  on  the  plants  in  the  neighborhood. 
The  newest  vegetation  has  suffered  from  contact  with  the  ashes, 
though  the  effect  has  been  neither  a  scorching  nor  drying  up.  The 
action  has  not  been  a  mechanical  one ;  for  a  mere  closing  of  the 
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pores  of  the  epidermis  could  not  have  caused  death  in  so  short  a 
time.  The  closing  of  the  pores  and  stomata  is  undoubtedly  a 
secondary  cause  of  death,  but  only  after  the  lapse  of  some  days. 
No  change  was  observed  similar  to  that  produced  by  the  vapor  of 
boiling  water.  The  scorching  action  of  a  high,  diy  temperature 
occurs  only  in  the  immediate  vicinity  of  the  volcano.  Neither  an 
acid  nor  alkaline  reaction  is  shown  by  any  change  of  color  in  the 
flowers  or  leaves,  except  a  few  instances  of  a  change  to  blue  of 
rose,  orange,  or  violet  colored  organs,  which  might  be  attributed 
rather  to  an  alkaline  than  an  acid  reaction  ;  but  these  are  few  ani 
doubtful.  Many  phenomena  concur  in  pointing  to  chloride  #f 
sodium  as  the  chief  agent  in  the  destruction  of  vegetable  tissue. 
The  salt  was  present  in  sufl5cient  quantity  in  the  falling  ashes  to 
be  readily  discernible  to  the  sight,  and  is  also  met  with  as  an 
eflflorescence  in  the  ashy  soil. — A-.  W.  B. 


ZOOLOGY. 

Calculi  from  the  Stomach  of  a  Horse. —  A  singula'  and 
interesting  collection  of  so-called  "stones"  was  recently  taken 
from  the  intestines  of  a  horse  in  North  Ferrisburg,  Vermont. 
I  did  not  see  the  animal,  but  am  told  that  the  largest  calculus  had 
broken  through  the  large  intestine,  while  the  rest  were  lyiig  loose 
in  its  cavity.  There  was  in  all,  as  nearly  as  I  can  ascertain, 
about  a  pint  of  the  calculi,  of  which  the  largest  and  twelve  other 
entire  specimens  are  before  me,  and  fragments  of  thr«e  or  four 
others.  Only  the  largest  is  regular  in  form.  This  is  almost 
perfectly  spherical,  being  nine  and  a  quarter  inches  in  circumfer- 
ence and  2.9453  inches  in  diameter,  and  its  weight  is  deven  Troy 
ounces  or  364.45  grammes.  The  rest  are  very  much  smaller  and 
quite  irregular  in  form,  little  less  so  than  any  chance  handful  of 
pebbles,  and  as  they  are  smaller  they  are  less  regulai.  The  larger 
two,  excepting  the  large  one  just  mentioned,  though  irregular, 
approach  a  spherical  form  with  two  opposite  sides  considerably 
flattened,  the  circumferences  being  respectively  22  inches  and  2| 
inches  in  one  direction  and  three  inches  and  2J  inches  in  the  other, 
and  the  diameters  .93  and  .96  inch  for  the  longer  and  .63  and  M 
inch  for  the  shorter.  The  rest  are  all  more  or  leas  inferior  to  these 
in  size  and  approach  a  pyramidal  form,  the  smallest  being  most 
definitely  of  this  form  with  each  side  of  a  diflferent  size,  the  dis- 
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taDce  from  the  apex  of  each  side  to  the  middle  of  the  opposite 
face  being  .25  inch,  .375  inch  and  .46  inch.  The  calculi  are,  in 
appearance,  not  unlike  the  common  clay  stones  of  the  Connecticut 
River  Valley  though  darker  in  color.  They  are  composed  of  a 
series  of  concentric  layers,  which  are  quite  a  dark  brown  at  the 
centre,  but  of  lighter  shades  towards  the  outside,  so  that  the 
color  and  appearance  of  the  fractured  surface  is  quite  like  the  well 
kno^vn  "  Gibraltar  Rock."  The  layers  do  not  seem  to  differ  in 
any  other  respect  than  depth  of  color.  They  are  of  somewhat 
variable  thickness  but  for  the  most  part  they  are  from  .01  inch 
to  .03  inch  and  are  much  more  distinct  near  the  exterior  than  at  the 
centre,  where  it  is  with  difficulty  that  they  are  seen.  The  surface 
of  all  is  smooth  and  polished  and  of  a  greenish  brown  color. 
The  fracture  is  uneven  and  glassy.  A  chemical  analysis  of  sev- 
eral b}'  Mr  Collier  showed  their  composition  to  be  somewhat  pecu- 
liar, as  they  were  found  to  be  a  triple  phosphate  of  ammonia  and 
magnesia  with  a  little  water  and  traces  of  lime  and  uric  acid. 
All  that  were  broken  contained  some  foreign  substance  as  a 
nucleus.  In  two  instances  this  nucleus  was  a  carpet  tack,  in  the 
others  a  bit  of  stone.  The  specific  gravity  is  1.724  and  the 
hanlness  somewhat  less  than  calcite  and  rather  more  than  selenite. 
The  horse  from  which  these  objects  were  taken  was  sixteen  years 
old  and  was  sick  only  twenty-four  hours  before  it  died  and,  until 
the  calculi  were  discovered,  was  supposed  to  have  Bots.  I  am 
unable  to  find  any  mention  of  calculi  as  occurring  in  either  stom- 
ach or  intestines  but  I  am  told  that  similar  ones  to  those  described 
have  been  found  in  the  stomach  of  the  sheep  in  more  than  one  in- 
stance, and  Prof.  Collier  has  handed  me  a  fragment  of  one,  which 
he  says  came  from  the  stomach  of  a  cow  which  when  freshly  broken 
has  precisely  the  same  appearance  as  those  just  described  from  the 
horse  and  is  of  nearly  the  same  specific  gravit}^,  being  1.7049.  If 
the  mass,  of  which  this  piece  is  a  fragment,  was  a  perfect  sphere, 
it  must  have  been  eighteen  or  nineteen  inches  in  circumference. 

The  following  table  gives  the  diipensions  and  weight  of  ten  of 
of  the  calculi : — 
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Balls  of  hair  very  compact  and  smooth  are  of  common  occurrence  in 
the 'Stomachs  of  cattle,  but  stony  concretions  seem  very  rare. — 
G.  H.  Perkins,  Burlington,  Vermont. 

Animaxs  of  the  Mammoth  Cave.  —  [Since  the  account  of  the 
Blind  fishes  of  the  Mammoth  Cave  was  published  in  the  Natural- 
ist for  January,  1872, 1  have  accidentally  met  with  the  letter  by 
Prof.  B.  Silliman,  Jr.,  printed  in  the  Amer.  Jour,  of  Science,  vol. 
ii,2d  series  1851,  p.  332,  giving  an  account  of  his  visit  to  the  cave 
in  1850.  As  there  are  several  points  of  interest  referred  to  in  re- 
lation to  the  animals  of  the  cave  which  I  should  have  quoted  in  my 
article  had  I  known  of  Prof.  Silliman's  at  the  time,  I  now  make 
the  following  extract,  especially  calling  attention  to  the  statement 
relating  to  the  fish  with  color  and  external  eyes,  in  the  hope  that 
further  information  may  be  obtained  about  this  otherwise  unknown 
species.     Is  it  the  "  black  fish  "  of  Tellkampf  ? 

The  account  of  the  rat  found  in  the  cave  and  incapable  of  sight 
when  first  brought  to  the  light,  but  afterwards  attaining  it,  is  of 
special  interest  in  connection  with  the  cause  of  blindness  in  the 
animals  of  the  cave,  and  may  be  used  as  an  argument  that  simple 
disuse  of  the  organ  of  sight  does  not  necessarily  bring  about 
atrophy  of  the  eye,  and  that  we  must  look  to  other  than  external 
conditions  for  the  cause  of  the  non-development  of  the  eyes  in 
many  of  the  animals  of  the  cave.  —  F.  W.  P. 

"  The  phenomena  of  life  within  the  cave  are  comparatively  few 
but  interesting.  There  are  several  insects,  the  largest  of  which 
is  a  sort  of  cricket  with  enormously  long  antennae.  Of  this  in- 
sect numerous  specimens  will  be  found  among  the  specimens  sent 
to  Prof.  Agassiz.  There  are  several  species  of  Coleoptera,  mostly 
burrowing  in  the  nitre  earth.  There  are  some  small  water-insects 
also  which  I  suppose  are  Crustacean.  Unfortunately,  three  vials 
containing  numerous  specimens  of  these  insects  were  lost  with 
my  valise  from  the  stage  coach,  and  I  fear  will  not  be  recovered. 
Of  the  fish,  there  are  two  species,  one  of  which  has  been  described 
by  Dr.  Wyman  in  the  '  American  Journal  of  Science,*  and  which  is 
entirely  eyeless ;  some  ten  or  twelve  specimens  of  the  species 
were  obtained.  The  second  species  of  fish  is  not  colorless  like 
the  first,  and  it  has  external  eyes,  which  however  are  found  to  be 
quite  blind.  The  craw-fish  or  small  Crustacea  inhabiting  the 
rivers  with  the  fish  are  also  ej^eless  and  uncolored,  but  the  larger- 
eyed  and  colored  craw-fish,  which  are  abundant  without  the  cave, 
are  also  common  at  some  seasons  in  the  subterranean  rivei^s,  and 
80  also  it  is  said  the  fish  of  Green  river  are  to  be  found  in  times  of 
flood  in  the  rivers  of  the  cave.     Among  the  collections  are  some 
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of  the  larger-eyed  craw-fish  which  were  caught  by  us  in  the  cave. 
The  only  mammal,  except  the  bats,  observed  in  the  cave,  is  a  rat 
which  is  very  abundant,  judging  from  the  tracks  which  they  make, 
but  so  shy  and  secluded  in  their  habits  thaj.  they  are  seldom  seen. 
We  caught  twj)  of  them,  and  fortunately  male  and  female.  The 
chief  points  of  difference  from  the  common  rat  in  external  charac- 
ters, are  in  the  color,  which  is  bluish,  the  feet  and  belly  and  throat 
white,  the  coat  which  is  of  soft  fur  and  the  tail  also  thinly  furred, 
while  the  common  or  Norway  rat  is  gray  or  brown,  and  covered 
with  rough  hair.  The  cave  rat  is  possessed  of  dark  black  eyes,  of 
the  size  of  a  rabbit's  eye  and  entirely  without  iris  ;  the  feelers  also 
are  uncommonly  long.  We  have  satisfied  ourselves  that  he  is 
entirely  blind  when  first  caught,  although  his  eyes  are  so  large 
and  lustrous.  By  kee'^)ing  them,  however,  in  captivity  and  diffuse 
light,  they  gradually  appeared  to  attain  some  power  of  vision. 
They  feed  on  apples  and  bread,  but  will  not  at  present  touch 
animal  food.  There  is  no  evidence  that  the  cave  rats  ever  visit 
the  upper  air,  and  there  was  no  one  who  could  tell  me  whether 
they  were  or  were  not  found  there  by  the  persons  who  first  entered 
this  place  in  1802.  Bats  are  numerous  in  the  avenues  within  a 
mile  or  two  of  the  mouth  of  the  cave,  and  Mr.  Man  tell  thinks  he 
has  secured  at  least  two  species.  Several  specimens  are  preserv-ed 
in  alcohol.  It  was  not  yet  quite  late  enough  in  the  season  when 
we  were  at  the  cave,  Oct.  16th — 22d,  for  all  the  bats  to  be  in 
winter  quarters,  as  the  season  was  very  open  and  warm.  Still,  in 
the  galleries  where  they  most  abound,  we  found  countless  groups 
of  them  on  the  ceilings  chippering  and  scolding  for  a  foothold 
among  each  other.  On  one  little  patch  of  not  over  four  by  five 
inches,  we  counted  forty  bats,  and  were  satisfied  that  one  hundred 
and  twenty,  at  least,  were  able  to  stand  on  a  surface  a  foot  square  ; 
for  miles  they  are  found  in  patches  of  various  sizes,  and  a  cursory 
glance  satisfied  us  that  it  is  quite  safe  to  estimate  them  by  millions. 
In  these  gloomy  and  silent  regions  where  there  is  neither  change 
of  temperature  nor  difference  of  light  to  warn  them  of  the  revolv- 
ing seasons,  how  do  they  know  when  to  seek  again  the  outer  air 
when  the  winter  is  over  and  their  long  sleep  is  ended  ?  Surely  He 
who  made  them  has  not  left  them  without  a  law  for  the  govern- 
ment of  their  lives." 

The  Opossum. — This  species  of  marsupial,  seems  to  be  widely 
distributed  in  every  portion  of  the  United  States.  Its  original 
name  in  the  Choctaw  language  is  "shookhutta" ;  which  signifies 
that  he  is  the  father  or  rather  the  originator  of  all  hogs.  It  is  not 
very  swift  of  foot,  neither  is  it  very  wild.  I  have  frequently, 
when  hunting  in  the  woods,  passed  within  a  few  steps  of  them 
and  they  did  not  seem  to  regard  me.  Our  turkey  buzzards  have 
somehow  found  it  out,  and  will  alight  near  where  they  find  the 
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opossum  feeding  in  the  woods  and  running  up  on  him,  flap  their 
wings  violently  over  him  a  few  times,  when  the  opossum  goes 
into  a  spasm,  and  the  buzzards  ver}'  deliberately  proceed  to  pick 
out  its  exposed  eyes  and  generally  take  a  pretty  good  bite  ftom 
its  neck  and  shoulders  ;  the  opossum  lying  on  its  side  air  the  time 
and  grunting.  I  have  twice  seen  a  buzzard  do  as  described,  and 
once  I  found  a  poor  creature  trjing  to  find  something  to  eat  with 
one  eye  out  and  one  shoulder  entirely  gone,  evidently  caused  by  a 
buzzard. 

They  dwell  in  hollow  logs,  stumps  and  in  holes  at  the  root  of  the 
trees.  They  do  not  burrow  or  prepare  dens  for  themselves,  but 
find  such  as  are  ready  made.  I  have  seen  them  carrying  into 
their  holes,  at  the  approach  of  cold  weather,  considerable  bundles 
of  diy  leaves  rolled  up  in  their  tail ;  they  understand  the  signs  of 
the  coming  spells  of  bad  weather,  and  they  prepare  for  it  by  mak- 
ing for  themselves  a  good  warm  bed.  They  do  not  hibernate,  but 
are  found  out  hunting  food  in  frosty  weather.  They  possess  but 
little  caution.  Hence  they  are  often  found  in  the  poultry  houses, 
chicken  coops,  smoke  houses,  and  even  in  our  dining  rooms, 
rattling  about  in  search  of  something  to  eat.  I  have  often  seen 
their  tracks  in  the  roads  and  paths  where  they  had  travelled  three 
or  four  miles  to  a  farmyard,  to  which  they  had  no  doubt  been 
directed  by  the  crowing  of  the  roosters.  They  will  catch  a  grown 
hen  and  drag  her  off  squalling  at  the  top  of  her  voice  and  will 
not  abandon  her  until  the  dogs  which  have  been  aroused  by  the 
uproar  have  overtaken  and  commenced  cracking  their  bones.  They 
will  eat  bacon,  dry  beef,  carrion,  any  kind  of  fowl,  rabbits,  any 
sort  of  small  game,  almost  all  the  insects,  and  fruits  of  every  va- 
riety. They  voraciously  devour  the  musk  melon,  and  several  spe- 
cies of  mushrooms  ;  in  short  they  are  nearly  omnivorous. 

The  only  case  in  which  it  manifests  any  respectable  degree  of 
cautiousness  is  when  it  is  hunted  at  night  in  the  forest ;  on  hear- 
ing the  din  and  noise  of  the  hunters,  it  with  some  difficulty  makes 
shift  to  climb  a  small  tree  or  sapling,  where,  wrapping  the  naked, 
rasplike  tail  around  some  convenient  limb,  it  quietly  awaits  the 
approaching  dogs  and  hunters.  By  many  people  the  flesh  is  con- 
sidered delicious.  In  Galveston,  Texas,  in  the  proper  season, 
a  good  fat  opossum  will  sell  for  $1.50.  Its  flavor  resembles  that 
of  the  flesh  of  a  young  hog,  but  is  sweeter,  less  gross  and  is  no 
doubt  a  more  healthy  food  for  man.    A  dog  will  starve  sooner 
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than  eat  the  flesh  of  an  opossum ;  negroes  and  many  other  per- 
sons are  exceedingly  fond  of  it. 

During  their  rutting  season,  the  males  are  very  rampant  and 
belligerent.  Numbers  will  collect  around  a  female  and  fight  like 
dogs.  Twenty  or  thirty  years  ago,  I  witnessed  a  case  myself  in 
the  forests  of  Mississippi.  The  female  was  present,  there  were 
three  males,  two  of  them  were  fighting,  while  the  third  was  sitting 
off  a  little  piece,  looking  as  though  he  felt  as  if  he  had  seen 
enough.  They  were  fighting  hard  and  had  been,  from  the  signs 
in  the  wallowed  down  grass,  for  three  or  four  days.  Kicking  over 
the  female,  who  immediately  went  into  a  spasm,  I  made  a  slight 
examination  of  the  pouch. 

They  are  exceedingly  tenacious  of  life.  I  have  many  times  seen 
the  dogs  catch  them  and  chew  and  crack,  seemingly,  all  the  bones 
in  the  skin,  leaving  them  to  all  appearances  entirely  lifeless ;  and, 
going  out  the  next  morning  for  the  purpose  of  removing  the  dead 
thing,  would  find  that  it  had  left  its  death  bed  and  putting  the 
dogs  on  its  track  trail  him  a  mile  or  more  before  overtaking  him. 
He  would,  to  be  sure,  be  found  in  a  bad  fix,  but  at  the  same  time 
he  lacked  two  or  three  more  bone  crackings  of  being  dead.  They 
cannot,  like  the  raccoon,  be  so  far  domesticated  as  to  form  any 
attachment  for  persons  or  their  houses,  though  I  have  two  or 
three  times  found  them  under  the  floor  of  dwelling  houses,  where 
they  had  been  for  some  time  and  had  evidently  taken  up  winter 
quarters,  but  they  did  not  remain  there  long,  nor  do  I  think  they 
dwell  long  at  any  one  place.  They  swim  very  well  when  it  is 
necessary.  —  Gideon  Lincecum,  Long  Pointy  Texas,  —  Communi- 
cated by  the  Smithsonian  Institution, 

Habits  of  Tropic  Birds. —  "For  our  own  part,  not  believing 
in  our  queen  Moe  as  implicitly  as  we  ought  to  have  done,  we  began 
shooting  the  tropic  birds  as  they  flew  over  us,  but  we  soon  gave  it 
up,  for  two  reasons :  —  first,  that  we  found  that  if  we  got  a  rocketer, 
tlie  chances  were  ten  to  one  that  we  cut  the,  scarlet  feathers  out  of 
his  tail ;  and,  secondly,  because  we  discovered  that,  by  diligent 
peering  under  the  bushes,  we  might  pick  up  as  many  live  unin- 
jured specimens  as  we  liked.  I  never  saw  birds  tamer  or  stupider, 
which  tameness  or  stupidity  may  be  accounted  for  by  the  extreme 
smallness  of  their  brain,  which  is  really  not  larger  than  that  of  a 
sparrow.     They  sat  and  croaked,  and  pecked,  and  bit,  but  never 
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attempted  to  fly  away.  All  j'oii  had  to  do  was  to  take  them  up, 
pull  the  long  red  feather  out  of  their  sternsy  and  set  them  adrift 
again.  Queen  Mo6  was  right.  On  Tubai  you  may  pick  up  tropic 
birds  as  easily  as  a  child  picks  up  storm- worn  shells  on  the  sea- 
shore. It  was  really  no  small  comfort  to  be  able  to  get  specimens 
of  this  beautiful  bird  without  betraying  their  confidence  by  shoot- 
ing them  from  the  schooner.  Small-brained  as  they  are,  they  are 
gifted  with  an  extraordinary  amount  of  inquisitiveness,  particu- 
larly in  the  early  morning.  As  we  bowl  along  before  the  flashing 
trade- wind,  we  hear  a  few  harsh  screams,  and  up  come  a  pair  of 
'bosens*  with  their  bright  scarlet  tail  feathers  glowing  in  the  morn- 
ing sun.  They  make  two  or  three  sweeps  around  us,  evidently 
comparing  notes,  and  then  away  into  the  deep  blue,  on  their  own 
private  affairs.  They  fish  generally  like  the  tern,  to  whom  I  sus- 
pect they  are  cousins-german  ;  but  they  have  a  way  sometimes  of 
hovering  perpendicularly,  with  the  bill  pressed  against  the  breast, 
that  1  have  never  observed  but  in  one  other  bird,  the  black-and- 
white  kingfisher  of  the  Nile.  When  the  'bosen*  has  sightai  his 
prey  in  this  position,  he  turns  over  in  the  deftest  manner,  and  goes 
down  straight  as  a  gannet,  up  to  his  neck,  no  further,  and  re- 
mounts for  a  fresh  hover.  I  have  never  had  the  good  fortune  to 
see  the  white-tailed  phaeton  fishing,  often  as  I  have  looked  for 
him  ;  indeed  I  have  rarely  met  him  out  at  sea  at  all.  The  finest 
I  have  seen  were  hanging  about  the  high  cliifs  of  the  Society 
Islands ;  and  I  do  not  exaggerate  when  1  state  that  I  have  seen 
more  than  one  with  a  glorious  waving  white  tail  feather,  two  good 
feet  long  though  the  bird  itself  was  not  much  larger  than  a  black- 
headed  gull.  What  they  do  with  their  tails  when  they  feed  passed 
my  comprehension. 

Not  only  did  we  find  full-grown  tropic  birds,  but  we  found  their 
eggs  and  young,  —  the  former  about  the  size  of  a  hen's  egg^  pret- 
tily splashed  with  reddish-brown,  laid  on  the  bare  sand,  under  a 
bush ;  the  latter  really  handsome  creatures,  about  the  size  of  a 
herring-gull,  beautifully  marked  with  black  and  white  (like  a  fal- 
con). The  bill  at  this  stage  of  their  existence  is  black,  not  red. 
When  you  find  your  young  friend  under  a  bush,  he  is  ensconced 
in  a  small  basin  of  coral-dust,  without  any  nest  at  all,  and  his 
surroundings  show  him  to  be  a  cleanly  thing.  When  you  come 
upon  him  suddenly,  he  squalls  and  croaks  and  wabbles  about,  and 
is  as  disconcerted  as  a  warm  city  man  when  you  try  to  drive  a 
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new  idea  into  hira  unconnected  with  money.  But  he  sticks  stoutly 
to  his  dusty  cr^le,  and  never  attempts  to  escape,  saying  plainly 
enough,  '  My  mother  told  me  to  stop  here  till  she  brought  me  my 
supper;  and  here  I  am  going  to  stay.'" — Earl  op  Pembroke  in 
South-Sea  Bubbles^  p.  143. —  Ann.  and  Mag,  Nat.  Hist. 

Geographical  Variation.  —  At  the  meeting  of  the  Boston 
Society  of  Natural  History  on  June  19,  Mr.  J.  A.  Allen  made 
some  further  remarks  on  '*  Geographical  Variation  in  North  Amer- 
ican Birds,"  a  subject  to  which  he  had  called  the  attention  of  the 
Society  at  a  previous  meeting,  at  which  he  exhibited  specimens 
illustrating  the  general  facts  of  geographical  variation.  He  briefly 
referred  to  the  smaller  size,  generally  darker  colors,  larger  beaks, 
longer  claws  and  longer  tails  characterizing,  as  a  general  rule, 
individuals  of  the  same  species  living  at  the  southern  borders  of 
their  respective  habitats  as  compared  with  those  living  further 
northward,  and  the  paler  tints  of  those  inhabiting  the  arid  portions 
of  the  interior  of  the  continent,  as  compared  with  those  of  the 
moister  adjoining  districts.  He  alluded  to  the  changes  of  nomen- 
clature that  must  naturally  result  from  the  now  known  intergra- 
dation  of  forms  formerly  regarded  as  specifically  differentiated, 
such  intergradation  showing  them  to  be  geographical  races  and  not 
species ;  and  called  attention  to  the  coincidence  of  the  occurrence 
of  the  brighter  colored  birds,  not  only  as  respects  the  avian  class 
as  a  whole,  but  in  respect  to  families  and  genera,  within  the 
tropical  and  subtropical  regions,  and  also  the  occurrence  within 
the  same  regions  of  all  forms  in  which  the  bill  or  tail  was 
remarkably  developed ;  and  finally  passed  to  a  consideration  of 
the  bearing  of  the  general  facts  of  geographical  variation  upon 
the  question  of  the  genesis  of  species.  While  admitting  the  laws 
of  so-called  natural  and  sexual  selection  to  be  potent  influences  in 
the  differentiation  of  animals,  he  thought  that  they  were  secondary 
rather  than  primary  agencies,  and  that  the  conditions  of  environ- 
ment, and  especially  those  of  a  geographical  or  climatic  character, 
exercised  a  greater  influence  than  evolutionists  were  generally 
willing  to  admit,  and  also  that  the  "  laws  of  acceleration  and  retar- 
dation," as  shown  by  Professors  Hyatt  and  Cope,  were  necessary 
to  explain  a  certain  class  of  phenomena  presented  by  "  modifica- 
tion by  descent." 

Although  some  of  the  modifications  of  color  were  undoubtedly 
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"protective,"  —  the  paler  tints  developed  in  dry  regions  better 
harmonizing  with  the  pale  gray  tints  of  the  vegetatioi*  at  such 
localities,  —  yet  the  transition  was  as  gradual  over  the  intervening 
districts  as  were  the  climatic  changes  themselves  over  the  same 
areas ;  while  it  was  claimed  that  evidence  of  the  direct  influence 
of  dry  heated  winds  upon  color  was  abundant;  and  that  the 
gradual  transition  between  diverse  forms  was  so  uniform  and 
general  that  it  pointed  to  constant  and  general  laws  of  geograph- 
ical variation.  When  the  known  transitional  stages  between 
formerly  supposed  specific  forms  were  exceptional,  it  was  more 
or  less  common  to  regard  them  as  the  result  of  hybridization,  but 
the  gradual,  almost  imperceptible,  stages  of  transition  between 
well-marked  forms  differently  situateil  in  respect  to  latitude  ren- 
dered such  a  theory  now  highly  untenable,  and  scarcely  more 
probable  as  applied  to  intergrading  forms  occupying  localities 
widely  separated  in  respect  to  longitude.  In  regard  to  species  as 
distinguished  from  varieties,  it  was  deemed  proper  to  regard  as 
species  such  groups  of  individuals  as  did  not  at  present  intergrade, 
and  as  varieties  such  groups  of  individuals,  though  more  or  less 
diverse  in  their  extreme  phases,  as  were  found  to  thoroughly  inter- 
grade,—  which,  he  remarked,  is  only  what  many  and  probably  the 
majority  of  naturalists  are  practically  doing. 

Note  on  the  Thread  Worm  {Filaria  anhingce)  Found  in  the 
Brain  of  the  Snake  Bird.  —  An  account  of  this  remarkable  par- 
asite was  given  in  the  *'  Proceedings  of  the  Boston  Society  of 
Natural  History  "  Oct.  7th,  1868,  showing  that  it  was  present  in 
seventeen  out  of  nineteen  birds  examined,  and  always  found  in 
the  same  place,  viz.,  the  space  between  the  cerebral  lobes  and  the 
cerebellum.  It  was  also  shown  that  these  worms  ai-e  viviparous, 
their  oviducts  containing  eggs  in  all  stages  of  development  from 
the  egg  just  formed  to  the  mature  embrjo.  In  the  lower  portions 
of  the  oviduct  the  young  were  hatched  and  ready  for  exclusion. 

During  the  last  winter,  when  in  Florida,  I  had  an  opportunity, 
through  the  kindness  of  my  friend  G.  A.  Peabody,  Esq.,  of  exam- 
ining ten  additional  birds.  The  proportion  of  the  infected  ones 
was  less  than  in  the  previous  examinations,  no  worms  being  found 
in  four.  Two  of  these  were  not  mature  birds,  but  of  the  age  of 
the  other  two  I  have  no  record.  Of  the  six  in  which  worms  were 
found,  four  had  both  male  and  female  Filariae,  while  two  had  only 
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females,  viz. ,  one  had  one  and  the  other  three.  In  the  instances 
where  both  sexes  were  present,  the  eggs  were  found,  as  before,  in 
various  stages  of  development,  while  in  the  others,  where  females 
only  existed,  the  oviducts  were  full  of  eggs  and  in  the  same 
numbers  as  in  the  others,  but  there  were  no  signs  of  impregnation 
and  consequent!}'  no  developmental  changes. 

From  these  facts  it  seems  almost  certain  that  impregnation 
takes  place  in  the  head,  and,  unless  both  sexes  are  present  there, 
the  brood  fails.  It  is  also  probable,  on  the  supposition  that  these 
worms  are  migrator}',  that  it  is  in  the  head  of  the  Anhinga  the 
sexual  organs  are  developed,  the  young  arriving  there  in  an  imma- 
ture state. 

Every  attempt  to  find  traces  of  this  worm  in  other  parts  of  the 
body,  or  even  of  the  brain  failed.  — J.  Wyman. 

Viviparous  Minnows. — Specimens  of  a  species  of  Poecilia,  found 
in  some  brackish  lakes  in  the  interior  of  the  Island  of  New  Provi- 
dence, Bahamas,  have  been  kept  in  an  aquarium  for  the  last  three 
years.  When  first  obtained  they  were  about  an  inch  long.  The 
female  grows  in  confinement  to  about  double  that  length,  and  the 
male  to  something  less,  but  is  not  one-half  the  bulk  of  his  mate ; 
both  are  semi-transparent  and  the  backbone  is  clearly  visible. 
The  anal  fin  of  the  mal6  consists  principally  of  a  long  spine.  In  its 
normal  position  this  spine  lies  close  under  the  body  and  reaches 
backward  nearly  to  the  commencement  of  the  caudal  fin,  and  is  evi- 
dently the  intromittent  organ.  It  is  furnished  with  a  hinge  joint 
and  is  capable  of  being  thrown  forward  at  an  acute  angle,  being  also 
susceptible  of  a  slight  lateral  movement.  The  act  of  copulation 
takes  place  by  the  male  rising  perpendicularly  under  and  a  little  to 
one  side  of  the  female  and  making  a  dart  at  her  with  the  spine, 
which  is  brought  laterally  forward  at  the  instant  of  connection. 
The  act  is  almost  momentary  and  is  hardly  noticeable  without  the 
closest  attention.  Two  of  the  females  gave  signs  of  being  with 
young,  and  one  morning  a  small  fish  about  one-third  of  an  inch  long 
was  discovered,  but  it  was  evident  the  rest  had  been  devoured  by 
the  males,  for  on  a  subsequent  occasion  when  a  female  again 
became  gravid  the  males  were  all  removed  and  on  the. next  day  the 
gravid  fish  had  nine  young,  all  bom  alive ;  these  were  placed 
together  with  the  above  mentioned  one  in  a  finger  basin ;  they  were 
perfect  fish,  and  had  no  appearance  of  the  yolk  being  attached,  as  is 
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the  case  with  other  fish.  The  day  after  their  birth  they  ate  raw  beef 
shred  very  small.  These  ten  fish  are  now  nearly  six  months  old 
and  are  all  females  ;  the  two  old  ones  have  each  had  young  since  ; 
one  had  three  alive  and  four  dead,  the  other  four  alive  and  fouf 
dead  ;  neither  of  these  latter  broods  lived  over  a  month  and  were 
unable  up  to  the  time  of  their  death  to  rise  from  the  bottom  of  the 
aquarium.  Between  the  birth  of  each  litter  there  was  a  period  of 
about  ten  weeks.  Those  which  are  alive  are  all  females  and  the 
succeeding  litters  were  to  all  appearances  males.  It  will  be  a  curi- 
ous circumstance,  and  a  subject  for  future  investigation,  should 
every  alternate  litter  prove  to  be  of  an  opposite  sex  to  the  preceding 
one.  No  fish  have  yet  been  bred  from  those  born  in  the  aquarium 
and  therefore  it  is  not  known  at  what  age  they  begin  to  reproduce. 
C.  FiTZ  Gerald.  —  Lieut.  H.  J/.,  Is^  W.  India  Eegt,^  Xassau^ 
Bahamas^  March  lUh^  18G4.  —  Communicated  by  the  Smithsonian 
Institution. 

MICROSCOPY. 

Photo-mechanical  Printing.  —  Incidentally  to  a  pathological 
report  to  the  Surgeon  General,  Dr.  J.  J.  Woodward  calls  attention 
to  the  familiar  disadvantages  of  the  usual  means  of  representing 
in  publications  the  magnified  appearance  of  microscopic  objects 
by  etchings,  lithographs  and  woodcuts.  All  such  hand  work  is 
laborious  and  wasteful  of  time  if  done  by  the  investigator,  and 
liable  to  omit  the  most  important  points  if  intrusted  to  another 
artist.  Even  the  microscopist  himself,  being  unable  to  represent 
all  that  he  sees,  is  obliged  to  select  what  he  conceives  to  be  of 
importance,  and  thus  represents  his  own  theories  rather  than 
severe  facts.  [If,  however,  his  theories  are  correct,  and  his 
delineation  skilful,  this  very  power  of  selection  and  construction 
enables  him  to  give  a  distinctness  and  completeness  which  is 
lacked  by  the  photographic  camera.]  The  advantage  of  truthful- 
ness is  on  the  side  of  photo-micrography,  but  silver  prints  are 
expensive,  inconvenient,  and  not  permanent,  and  the  reproduction 
of  the  negatives  in  permanent  inks  is  greatly  desired.  Two  such 
methods  are  now  successfully  used  in  the  United  States. 

By  the  Woodbury  method  a  relief  surface  of  gelatine  is  produced 
from  the  negative  by  the  action  of  light,  and  from  this  a  metal 
"intaglio"  is  produced  by  pressure.  In  this  a  series  of  suitably 
colored  gelatine  films,  which  constitute  the  prints,  are  formed  by 
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mechanical  means.  Thus  was  reproduced  the  photograph  of 
Amphipleura  pdlucida  in  the  last  April  number  of  this  Journal. 
In  the  Albertype  process  a  printing  surface  (not  a  relief)  is 
produced  through  the  negative  on  a  gelatine  film  by  the  action  of 
light.  The  prints  thus  produced  are,  at  present,  less  expensive 
than  the  Woodbuiy  prints,  and  more  convenient  for  book  work, 
but  the  edition  is  less  uniform.  On  enamelled  paper  the  prints 
are  handsomer,  but  will  not  bear  much  handling. 

Lenses  Dry  or  Immersion.  —  Dr.  Thomas  Birt  writes  to  the 
"  Monthly  Microscopical  Journal "  an  enthusiastic  notice  of  a 
" new"  -^th  by  Ross,  arranged  to  work  wet  or  dry  by  screw  collar 
adjustment  and  without  change  of  front,  a  peculiai*ity  shared  only, 
as  far  as  he  (Dr.  Birt)  was  informed,  by  Powell  and  Lealand's  ^th. 
If  the  Ross  Jth  is  like  some  other  recent  lenses  by  the  same  house, 
it  would  be  difficult  to  say  too  much  for  its  excellence  as  an  objec- 
tive :  the  one  thing  that  could  not  be  said  of  it  is  that  it  has  any 
possible  claim  to  priority  in  respect  to  the  peculiarity  mentioned. 

This  expedient,  like  that  of  double  fronts,  is  undoubtedly  an 
American  innovation.  Objectives  with  double  fronts  and  with 
double  backs  were  made  by  Tolles  and  by  Wales  years  ago,  and 
were  taken  to  Jjondon  and  exhibited  there  in  advance  of  any 
knowledge  of  such  a  contrivance  there.  Lenses  to  work  either 
wet  or  dry,  by  cover  adjustment  only,  have  been  so  generally 
made  and  familiarly  used  in  this  country  as  to  be  not  now  looked 
upon  as  an  innovation  at  all.  The  question  of  priority  is  possibly 
a  difficult  one,  but  both  Wales  and  Tolles  made  and  sold  them 
freely,  long  before  any  claim  to  any  such  arrangement  was  made 
by  any  foreign  maker.  Wales,  as  early  as  August  1867,  made 
two  objectives  of  this  kind,  to  work  both  wet  and  dry  with  the 
same  front,  and  they  were  exhibited  at  the  Fair  of  the  American 
Institute  in  New  York,  and  received  a  first  premium  medal  and 
diploma  bearing  date  of  October  1867  ;  he  was  advised  to  patent 
the  improvement  at  the  time,  but  did  better  than  that,  and  cer- 
tainly ought  to  be  favorably  remembered  for  having  given  it  to  us 
for  nothing.  Tolles  also  constructed  these  objectives  about  the 
same  time,  having  made  such  an  objective  and  delivered  it  to  a 
purchaser  as  early  as  June  29th,  1868,  and  the  objective  of  the 
above  date  is  still  in  existence,  and  is  considered  one  of  the  best 
that  have  yet  been  constructed  on  that  plan  by  its  maker. 
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Angular  Aperture  of  Objectives. — In  communications  which 
have  appeared  in  the  Naturalist  and  in  the  "  Monthly  Microscop- 
ical Journal"  of  London,  different  writers  have  treated  of  the 
improvements  made  in  the  construction  of  apparatus,  and  espec-  ' 
ially  of  objectives,  and  have  chosen  their  own  method  of  express- 
ing their  ideas,  and  of  commenting  upon  the  expressed  opinions 
of  others;  but  where  the  end  aimed  at  is  trhth,  and  the  result 
sought  for  is  an  advance  in  the  quality  of  appliances,  minor 
matters  and  side  issues  in  the  controversies  are  to  be  overlooked. 

All  lovers  of  progress  in  scientific  research  feel  much  pleased 
with  the  labors  of  investigators  who  make  good  use  of  the  exten- 
sive means  at  their  control,  as  well  as  also  with  the  results  which 
have  emanated  from  the  patient  thought  and  close  study  of  such 
men  as  Mr.  Wenham  and  others  abroad.  We  are  very  apt, 
however,  to  give  too  little  credit  to  the  intelligent  instrument 
maker  himself.  The  mind  which  combines  science  with,  practice 
in  its  application  has  great  advantages  and  should  be  both  respected 
and  encouraged. 

How  we  have  been  forced  to  modify  our  opinions,  since  an  angle 
of  aperture  of,  say,  150°  in  microscopical  objectives  was  consid- 
ered absolutely  unattainable  !  No  doubt  the  very  men  who  honestly 
and  firmly  believed  those  things  impossible  which  are  now  quite 
familiar,  were  as  glad  as  any  one,  when  they  became  convinced,  by 
facts,  that  they  had  been  in  error. 

Equally  gratified,  probably,  will  be  Mr.  Wenham,  when  he 
shall  see  for  himself  that  an  angle  of  more  than  82°  can  be 
attained  through  balsam.  Within  a  few  days,  I  have  had  a 
good  opportunity  to  see  a  ^th  objective  of  Mr.  Tolles'  make 
give  an  angle  of  92°  through  balsam  with  tank  arrangement  of 
Mr.  Wenham.  I  feel  disposed,  however,  to  let  Mr.  Tolles  speak 
of  this  in  his  own  words,  the  more  so  as  my  time  is  extremely 
limited.  —  J.  C. 

Dr.  Josiah  Cubtis,  Dear  Sir:— At  my  request,  you  were  present  recently  when  I 
measured  the  angular  aperture  of  an  immersion  MO  in.  objective  when  immersed  in 
balsam.  You  verified  the  results  gained  at  that  time.  We  used  the  tank  method  of 
Mr.  Wenham  (  see  M.  M.  Journal,  August,  1871). 

The  1-10  in.  tested,  I  stated  to  you,  had  in  air  angular  ap.  of  170  *  (upwards). 

In  water  we  found  the  angle  to  be  110  *+. 

In  balsam  the  angle  was  fltirly  96%  using  petroleum  lamp  flame,  thin,  for  light,  in  a 
darkened  room.  As  you  will  remember  I  remarked  that  with  sunlight  I  got  two 
degrees  more. 

It  will,  I  know,  be  of  interest  to  you,  and  I  am  sure  to  some  others,  to  hear  of  results 
of  test  of  angle  in  some  other  oases.    I  wiU,  therefbro,  set  down  here  the  angle  of  aper* 
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The  varying  differences  between  the  water  and  balsam  angles  can,  in  a  general  way,  be 
accounted  for  flrom  the  formulas  of  construction  differing  considerably,  each  one  f^oin 
any  other.  # 

Of  all  these  objectives  the  raoet  effective  (especially  when  its  low  power  is  considered) 
is  the  1-5  in.  of  110*  inbal»am.  This  is  true  of  its  use  for  objects  mounted  in  balsam,  as 
Rbomboides,  small.  But  notably  so  as  to  its  work  on  dry  A.  pellucida.  My  London 
specimen  of  this,  received  through  the  U.  S.  A.  Medical  Museum,  is  resolved  into  lines 
that  shine,  I  may  say.  ITie  illumination  I  used  was  petroleum  lamp  flame,  no  conden- 
sation. With  the  same  means  all  the  objectives  show  A.  pellucida  witli  the  same  ilia- 
minntion,  but  with  a  difference. 

With  sunlight  and  a  blue  cell  no  doubt  the  higher  powers  would  have  tlieir  proper 
advantage. 

It  is  proper  to  mention  that  the  1-5  in.  of  110  •  balsam  angle  was  constructed  on  the 
plan  proposed  by  me  in  the  Lon.  "  Month.  Micr.  Jour."  for  March  1872,  where  I  have 
made  use  of  a  diagram  by  Mr.  Wenham  of  a  1-8  in.  of  bis  construction,  to  indicate 
modifications  such  as  would  give  more  than  81 "  or  82  *  in  balsam. 

With  proper  appliances  below  the  balsnm-slide  (as  pointed  out  by  me  in  the  Lon. 
Month.  Micr.  Jour.,  for  July,  1871)  we  can  with  this  objective  (1-5  in.)  utilize  110*,  instead 
of  about  81*,  the  limit  of  the  amount  of  angle  otherwise  available.  In  the  first  place  the 
large  angle  must  have  access  to  and  through  the  balsamed  oh^ect  from  below ;  in  the 
next  place  the  objective  must  be  capable  of  receiving  and  transmitting  that  dimension 
of  pencil  to  the  eye,  which  thing  previous  to  my  own  demonstrations  has  not  been 
shown  to  have  been  done. 

With  much  respect,  yours  truly, 

Boston,  July  8, 1872.  ROBERT  B.  TOLLES. 

Organisms  in  Qroton  Water.  —  Chas.  F.  Gissler's  pamphlet 
on  this  subject  can  be  obtainecl  of  the  Naturalists'  Agency,  though 
not  so  stated  on  the  title  page.  While  microscopists  gener- 
ally are  now  approaching  this  question  of  water  supply  from  a 
utilitarian  direction,  seeking  hints  of  healthfulness  or  pestilence 
in  the  organisms  they  detect,  the  author  looks  upon  the  Croton 
with  inquisitive  eyes,  deeming  the  water  New  Yorkers  drink  a 
charming  field  for  chasing  rotifers  and  crustaceans,  water-bears 
and  worms,  and  scarcely  giving  a  thought  to  their  dietetic  value. 
As  far  as  can  be  gathered,  he  judges  them  healthy  enough,  with 
some  comparatively  unimportant  exceptions.  The  pamphlet  con- 
tains some  very  attractive  plates,  which  are  well  calculated  to 
accomplish  the  author's  avowed  object,  giving  encouragement  and 
popularity  to  this  branch  of  microscopical  study. 

Distribution  and  Action  of  Nerves.  —  Dr.  L.  S.  Beale  and 
Dr.  E.  Klein  have  contributed  vahiable  papers  on  this  subject  to 
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the  Royal  Microscopical  Society  and  to  the  Memoirs  in  the  Quart. 
Joum.  of  Microscopical  Science.  Interesting  incidental  discus- 
sions may  be  found  in  the  Proceedings  of  the  Royal  Microscopical 
Society  in  recent  numbers  of  the  Monthly  Microscopical  Journal. 
Dr.  Beale,  in  reporting  his  progress  on  this  subject,  offers  no 
methods  of  investigation,  different  from  those  already  published, 
but  hopes  for  improvement  in  practical  details,  and  consequently 
•in  results.  He  has  demonstrated  the  distribution  of  nerve  fibres  to 
capillaries  in  nearly  all  the  tissues  of  the  frog,  and  is  convinced  of 
their  similar  arrangement  in  the  higher  animals.  These  delicate 
nerve  fibres  are  seen  to  branch  directly  ft'om  the  dark-bordered 
nerve  fibres,  and  are  often  so  close  to  the  capillary  as  to  be  seen 
distinctly  only  when  the  vessel  shrinks  after  death  ;  and  they  may 
often  run  along  on  each  side  of  the  vessel,  or  form  a  plexus 
upon  its  surface.  The}'  may  originate  from  ganglia  or  from  sensi- 
tive and  motor  nerve  trunks,  and  have  intimate  relations  to  some 
of  the  nerves  of  special  sense,  and  to  nerve  fibres  distributed  to 
the  voluntary  muscles.  They  never,  according  to  the  author's 
observations,  come  into  structural  relation  with  the  active  elements 
of  other  tissues,  notwithstanding  the  growing  belief  that  they  do 
so ;  and  their  influence  is  not  dependent  upon  continuity  of  sub- 
stance. The  author  is  quite  certain  that  muscular  contraction  may 
depend  upon  changes  in  a  nerve  running  near  the  muscular  fibre 
but  distinctly  separated  from  it.  A  nerve  fibre  often  passes  for 
some  distance  by  the  side  of  a  cell  and  then  is  lost  to  view  by 
passing  behind  it,  or  is  hidden  by  a  pigment  cell,  leading  to  the 
conclusion  that  the  nerve  fibre  has  become  continuous  with  the 
substance  of  the  cell.  Such  errors  can  be  avoided  only  by  study- 
ing extremely  delicate  specimens  in  a  viscid  fluid  in  which  their 
position  can  be  changed  ;  hence  the  author's  preference  for  glyc- 
erine as  a  medium  for  these  investigations.  A  fine  nerve  fibre 
less  than  ixn^inj  of  ^^  ^^^^  in  diameter  may  often  be  traced  for  a 
long  distance,  its  edges  being  well  defined,  and  nuclei  occurring 
at  certain  intervals.  These  fibres,  demonstrated  by  Dr.  Beale 
ten  years  ago  when  their  existence  was  not  admitted,  are  believed 
by  him  to  constitute  the  ultimate  or  terminal  nerve  networks  or 
plexuses.  He  admits  that  these  are  sometimes,  and  probably 
always,  compound  fibres,  but  does  not  admit  the  existence  of 
another  plexus  of  far  finer  fibres  as  claimed  by  some  other  observ- 
ers, preferring  to  discuss  the  bearing  of  what  he  has  been  able  to 


Digitized  by 


Google 


MICROSCOPY.  567 

demonstrate  in  a  variety  of  cases,  rather  than  to  reason  upon  the 
observations  of  others. 

Dr.  Klein,  on  the  other  hand,  by  modifying  the  common  method 
of  staining  by  chloride  of  gold,  brings  the  finest  nerve  fibres  into 
view  so  elearl}'  that  they  can  be  easily  studied  with  powers  as  low 
as  250  to  300.  The  cornea  of  a  rabbit  or  guinea  pig  is  very 
slightly  stained  with  chloride  of  gold ;  and  sections  cut,  with  a 
razor,  are  examined  in  glycerine.  Oblique  and  horizontal  sections 
are  examined,  and  the  binocular  microscope  exhibits  easily  the 
relation  of  the  different  plexuses  to  each  other.  Onl}''  the  nerve 
fibres  are  colored,  but  the  cells  of  the  epithelium  ai-e  distinctly 
seen.  Dr.  Klein  confidently  claims  to  demonstrate  non-nucleated 
nerve  fibres  far  finer  than  the  ultimate  plexus  of  Dr.  Beale.  The 
latter  observer  admits  that  his  ultimate  fibres  are  compound  and 
that  the  nuclei  are  somewhat  to  one  side  of  the  main  fibre.  Dr. 
Klein  looks  upon  all  nucleated  nerve  fibres  as  sheathed,  the  nuclei 
belonging  to  the  sheath,  and  finds  no  nuclei  in  the  finer  and  sim- 
pler fibres.  By  the  carmine  and  glycerine  method  no  more  has 
been  demonstrated  than  the  plexus  of  nucleated  non-meduUate 
nerve  fibres  ;  but  with  the  gold  method  the  existence  of  non-nucle- 
ated nerve  fibres  among  the  epithelial  cells  is  shown  with  certainty. 
The  anatomical  continuity  of  these  with  the  larger  nerve  trunks 
can  be  positively  seen. 

Dr.  Berkart  agreed  with  Dr.  Beale  in  throwing  some  doubt  on  the 
supposed  influence  of  the  nervous  system  on  nutrition.  Atrophy 
of  the  muscles,  for  instance,  might  be  due  directly  to  causes  oper- 
ating directly  on  the  muscular  tissue,  though  generally  ascribed, 
at  present,  to  the  influence  of  the  nerves.  The  influence  of  the 
nerves  on  secretion  was,  however,  well  established  in  many  cases. 

Dr.  Murie  regarded  Dr.  Beale's  paper  a  rare  and  valuable  con- 
tribution to  microscopic  anatomy.  In  the  rete  mirabile  of  the 
porpoise,  we  have  vessels  of  considerable  size  supplied  with  nerves 
ramifying  in  a  manner  similai*  to  those  demonstrated  on  the  cap- 
illaries by  Dr.  Beale  in  his  minute  dissections.  The  electrical 
organ  of  the  torpedo  has  an  arrangement  of  nerves,  visible  to  the 
naked  eye,  much  like  that  described  as  occurring  in  the  mole*s 
nose.  If  there  was,  in  the  remarkable  fish  referred  to,  "  a  vast 
electrical  battery  supplied  by  nervous  influence  of  gigantic  power, 
was  it  not  very  probable  that  the  same  kind  of  thing  obtained  in 
the  arterial  capillaries,  modified  of  course  t^  the  limited  exigencies 
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of  their  contractile  powers  ?"  He  inclined  to  agree  with  Dr.  Beale 
that  nerves  did  not  enter  those  epithelial  tissues  where  the  epithe- 
lium is  continuously  thrown  off,  as  they  would  then  be  unfa- 
vorably exposed. 

Mr.  Stewart  had  examined  Dr.  Klein's  specimens  and  was 
convinced  of  the  "  existence  of  a  fine  plexus  of  nerves  between 
the  cells  of  the  conjunctival  epithelium,  directly  continuous  with 
the  coarser  plexus  of  nerves  situated  in  the  middle  layer  of  the 
cornea."  In  reference  to  the  close  analogy  between  nerve  force 
and  electricity,  and  the  influence  of  the  former  on  the  circulation, 
he  instanced  the  fact  that  if  an  electric  current  be  passed  through 
a  capillary  tube  filled  with  water,  the  water  will  flow  out :  elec- 
tric cun-ents  also  influenced  the  passage  of  fluids  through  dialyzing 
membranes. 

Dr.  Lawson  thought  that  our  views  of  microscopical  anatomy 
had  been  very  much  advanced  by  Dr.  Beale*s  paper.  In  experi- 
menting on  the  effect  of  certain  substances  on  the  capillary  circu- 
lation of  the  frog,  he  had  always  reached  the  results  shown  by  Dr. 
Beale  —  "  that  the  effect  on  the  blood  vessels  was  due  entirely  to  the 
action  of  the  nerves,  and  not  to  the  influence  of  the  substance 
emplo^-ed  in  the  experiment." 

Mr.  Hogg  valued  Dr.  Beale's  treatment  of  the  nerves  of  the 
capillaries,  because  microscopists  had  not  hitherto  been  able  to  dis- 
cover any  contractile  power  in  the  walls  of  the  capillaries  nor  to 
settle  the  question  of  the  cause  of  the  circulation  through  the  cap- 
illaries. Dr.  Beale  believed  that  the  nerves  acted  rather  on  the 
muscular  fibres  than  on  the  walls  of  the  capillaries.  He  should 
think,  however,  that  the  action  was  directly  upon  the  capillary 
vessels.  In  the  cornea  the  nerves  probably  exist  for  the  purpose 
of  preventing  the  entrance  of  blood  into  its  structure. 

Dr.  Leared  thought  Dr.  Beale's  views  would  throw  some  light 
on  the  question  of  sleep,  and  the  action  of  such  drugs  as  bromide 
of  potassium,  which  probably  exert  their  power  by  controlling  the 
cerebral  circulation. 

Dr.  Beale  explained,  and  stated  his  adherence  to,  his  former 
statement  of  doubt,  whether  the  nerves  acted  directly  on  the  capil- 
laries or  the  elementary  cells  of  secreting  glands.  He  was  also 
positive  that  the  statement  that  the  nuclei  always  belong  to  the 
sheath  was  a  mistake,  as  in  many  of  his  specimens  nuclei  could  be 
demonstrated  in  hosts  of  fine  nerves,  which  came  off  from  non- 
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meduUated  fibres.  He  claimed  priority  of  discovery  in  many 
cases,  where  it  had  been  awarded  by  Dr.  Klein  to  the  German  his- 
tologists.  Many  details  of  structure  were  given  in  his  elaborate 
drawings,  which  are  not  explained  at  length  in  the  text,  for  English 
readers  will  not  read  long  and  minute  descriptions  of  such  things. 

Crystalline  Forms  in  Glass.  —  The  beautiful  fern-like  clusters 
of  acicular  crystals  which  are  liable  to  form  in  a  vitreous  mass 
slowly  cooling,  have  been  described  by  the  "Monthly  Microscop- 
ical Journal "  and  by  "  Science  Gossip  "  as  produced  artificially  in 
blowpipe  beads  and  in  porphyrine,  and  as  occurring  naturally  in 
pitchstone.  Such  a  crystallization  often  takes  place  as  an  accident 
in  a  mass  of  slowl}'^  cooling  glass,  as  when,  at  glass  works,  the 
melted  contents  of  a  retort  become  accidentally  ruined  and  they  are 
allowed  to  cool  and  be  thrown  away.  The  crystals  produced  under 
such  circumstances  are  generally  confused  and  merely  form  opaque 
masses  or  layers  in  the  brilliant  glass ;  but  sometimes,  as  in  a 
beautiful  mass  kindly  furnished  to  the  writer  by  Mr.  Harding  of 
the  glass  works  at  Berkshire,  Mass.,  the  crystalline  clusters  form 
distinct  stars  or  rosettes  imbedded  in  perfectly  clear  glass  and 
looking  wonderfully  like  what  almost  every  microscopist  has 
wished  he  could  make — snow-flakes  perfectly  and  permanently 
preserved.  The  beauty  of  these  objects  is  realized  only  when  they 
are  examined  on  a  black  field  and  by  the  binocular,  and  preferably 
by  reflected  light. 

The  Leucocytes. —  Dr.  J.  G.  Richardson*s  report  to  the  Amer- 
ican Medical  Association,  "  On  the  Structure  of  the  White  Blood 
Corpuscles,"  was  essentially  a  reassertion  of  the  previously  pub- 
lished doctrine  of  the  identity  of  the  white  corpuscles  of  blood, 
pus  and  saliva.  He  is  satisfie^l  that  they  all  act  essentially  alike 
in  saline  solutions,  and  that  the  salivary  corpuscles  are  not  only 
like  white  blood  corpuscles  distended  by  endosmosis  when  immersed 
in  a  fluid  less  dense  than  serum,  but  that  they  may,  when  acted  upon 
by  a  dense  saline  solution,  contract  to  the  size  of  the  white  blood 
corpuscle  and  exhibit  like  ameeboid  movements.  He  also  strongly 
insists  upon  the  presence  of  a  cell-wall,  a  question  which  loses 
much  of  its  definiteness  as  well  as  its  importance  in  view  of  the 
fact  that  the  discussions  of  Dr.  Beale  have  led  many  if  not  most 
investigators  to  the  belief  that  the  cell-wall,  in  general,  is  only  an 
accident  of  age  and  circumstance,  rather  than  an  indispensable  and 
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primary  element  of  structure,  from  which  we  deduce  that  its  pres- 
ence may  often  be  a  question  of  degree  rather  than  a  question  of 
absohite  fact. 

As  water  distends,  and  finally  ruptures  and  destroys,  the  white 
blood  corpuscles,  it  is  suggested  that  in  surgical  operations,  much 
less  harm  would  be  done  to  the  living  tissues  by  washing  or 
sponging  them  with,  instead  of  water,  a  solution  of  about  fifty-five 
grains  of  salt  to  the  pint  of  water. 

Spontaneous  Generation. — Dr.  J.  C.  Dalton's  very  able  lec- 
tures reviewing  this  subject,  close  with  the  reflection  that  now,  as 
always,  the  idea  of  spontaneous  generation  is  confined  to  those 
organisms  of  which  we  know  least ;  obscurity  commencing  where 
our  definite  knowledge  fails.  Although  such  production  would 
naturally  exist,  if  at  all,  among  the  smallest  and  simplest  organ- 
isms, still  the  imperfect  organization  of  these  minute  forms  may 
be  only  apparent,  and  there  is  every  evidence  that  at  least  their 
regular  and  normal  mode  of  production  is  from  germs  disseminated 
in  the  atmosphere.  Hence  they  are  to  be  regarded  as  cryptogamic 
vegetable  organizations,  with  a  definite  place  in  the  organic  world. 

NOTES. 

At  a  meeting  of  the  California  Academy  of  Sciences,  held  June 
5th,  Mons.  Octave  Pavy,  the  Arctic  explorer,  was  introduced  by 
Dr.  Stout,  who  also  presented  the  letter  of  the  American  Geograph- 
ical Society  of  New  York,  introducing  and  warmly  commending 
the  gentleman.  Professor  Davidson  hoped  to  hear  M.  Pavy's 
views  concerning  the  geography  of  the  Polar  regions.  He  an- 
nounced that  a  great  current,  not  marked  on  any  of  the  charts, 
had  been  discovered  off  the  northwest  coast  of  the  continent,  and 
that  only  the  present  week  he  had  received  from  Alaska  complete 
confirmation  of  the  discovery. 

M.  Pavy  then  addressed  the  Academy  upon  his  projected  expe- 
dition. He  said  he  had  no  doubt  of  the  existence  of  an  Arctic 
passage  from  the  Pacific  to  the  Atlantic  —  though  one  that  was  of 
course  impracticable  for  purposes  of  commerce.  The  speaker 
refeiTcd  to  the  various  expeditions  from  time  to  time  sent  out  to 
explore  the  Polar  regions.  He  said  that  since  that  of  Sir  John 
Ross,  the  routes  of  the  expeditions  had  all  been  from  the  east  of 
the   American   Continent.     He   (Pavy)  was  about  to  enter  by  a 


Digitized  by 


Google 


NOTES.  571 

passage  hitherto  untried.     lie  believed  that  the  Polar  centre  was 
an  open  sea  in  summer  and  winter,  surrounded  by  a  belt  of  ice, 
and  that  the  great  difficulty  in  reaching   the  Pole  was  the  penetra- 
tion of  this  belt.     lie  believed  tl]is  could  be  done  by  discovering 
the  channel  traversed  by  the  warm  ocean  cun'ent  from  the  South. 
There  were  six  entrances  to  the  Polar  Basin  —  those  eastward, 
between  this  continent,  Greenland,  Spitzbergen  and  Nova  Zembla, 
were  impracticable,  because  at  a  certain  latitude  powerful  currents 
were  encountered,  sweeping  down  from  the  North  and  bringing 
ice    with   them,  against  which   a   ship   could  not  be   navigated. 
Through  Behring's  Strait,  however,  a  warm  current  flowed  to  the 
North,  and  a  clear  passage  through  the  ice-belt  to  the  open  sea 
must  there  be  discovered.     Dr.  Kane  had  come  to  the  conclusion 
that  the  ice-belt  which  had  barred  his  progress  in  Smith's  Sound, 
must  have  been  the  formation  of  not  less  than  eighty  years.     All 
expeditions  by  the  eastward  had  been  stopped  by  impassable  ice. 
The  members  of  the  Russian  expedition,  last  year,  had  thought 
that  they  had  reached  the  Polar  Sea,  but  a  comparison  of  their 
reckonings  had  shown  that  they  had  only  entered  a  bight  in  the 
ice-belt  created  by  the  warmth  of  the  Gulf  Stream  and  already 
entered   by  navigators.     The   Gulf  Stream,   M.   Pavy   believed, 
sank  as  it  expanded,  and  met  the  cold  and  heavy  current  from  the 
North  ;  but  that  it  came  to  the  surface  again  on  reaching  the  Polar 
Sea  ;  and  retaining  its  heat  unimpaired,  maintained  an  open  polar 
sea,  and  a  moderate  temperature  at  the  Pole.     In  the  latitude  of 
80°  and  southward  of  that,  land  birds  were  rarely  known  to  stay, 
in  consequence  of  the  extreme  cold  ;  but  they  had  been  seen  flying 
northward  over  the  belt  of  ice ;  and  in  higher  latitudes  had  been 
seen  in  great  numbers.     M.  Pavy  then  traced  on  the  chart  the 
course  which  he  intends  to  take.     lie  said  that  passing  through 
Behring's  Strait  he  would  take  a  direction  to  the  northeast,  reach- 
ing Wrangle's  Land  north  of  the  coast  of  Siberia.     This  land  he 
believed  to  be  a  continent  stretching  away  toward  the  Pole,  and 
reaching  into  the  milder  climate  which  he  expected  to  find.     In 
1812  the  Bussian  Government  had  started  an  expedition  to  explore 
Wrangle's  Land.     Several  attempts  were  made  to  cross  it  by 
sleighing  over  the  ice,  but  on  each  occasion  they  were  baflfied  by 
the  ice  becoming  thinner  as  they  went  farther  north,  until  they 
came  to  open  water.     The  great  eastern   ocean  current,  flowing 
upward  through  Behring's  Strait,  and  rounding  the  shores  of  this 


Digitized  by 


Google 


572  NOTES. 

unexplored  continent,  Wrangle's  Land,  whirled* eastward  into  the 
Polar  basin.  Then  uniting  with  the  waters  of  the  Gulf  Stream, 
the  southern  currents  were  formed  which  swept  through  the  straits 
leading  into  Baffin's  Bay  and  down  upon  the  shores  of  Spitzbergen 
and  Nova  Zembla.  The  woods  common  to  the  shores  of  Siberia 
were  found  strewn  upon  the  coasts  of  these  islands,  and  confirmed 
the  theory.  A  portion  of  the  great  Japan  current  branched  off, 
M.  Pavy  said,  to  the  south  of  Alaska,  and  produced  the  fine 
climate,  enjoyed  along  this  coast.  Another  evidence  of  an  open 
polar  sea,  to  the  north  of  the  ice-belt,  was  the  fact  that  one  species 
of  whale,  commonly  passed  northward  at  the  approach  of  winter, 
seeking  clear  water  and  avoiding  the  perils  of  a  frozen  surface. 
M.  Vavy  said  he  expected  to  reach  Wrangle's  Land  by  the  1st  of 
September,  and  would  occupy  the  time  from  that  date  until  May 
1873,  in  crossing  northward  by  means  of  sledges  and  dogs,  over 
the  continent,  which  he  supposes  Wrangle's  Land  to  be.  On 
reaching  the  open  sea,  he  will  abandon  his  sledges,  turn  his  dogs 
loose,  and  launch  the  India  rubber  raft,  which  he  takes  with  hira, 
set  sail,  and  steer  for  the  axle  of  the  earth.  Having  achieved  the 
triumph  of  reaching  it,  he  will  shape  his  course  by  that  of  the 
great  polar  currents,  and  steer  southeast  for  Cape  Alexander, 
passing  through  Smith's  Sound,  down  Baffin's  Bay,  and  out  into 
the  Atlantic  Ocean. 

Professor  Davidson  opposed  some  of  M.  Pavy's  theories.  He 
said  that  he  would  as  soon  expect  to  find  an  ice-cream  monn- 
tain  in  Africa  as  a  warm  Polar  basin.  He  said  that  his  own 
Arctic  explorations  had  shown  a  different  state  of  facts  con- 
cerning the  direction  of  the  currents,  than  that  assumed  by 
M.  Pavy.  The  Gulf  Stream,  he  believed,  flowed  northward 
between  the  shores  of  Greenland,  Spitzbergen  and  Nova  Zembla, 
and,  rounding  the  Polar  Sea,  flowed  southward  again  through  the 
straits  leading  into  Baffin's  Bay.  He  denied,  also,  that  there  was 
any  reason  to  believe  Wrangle's  Land  to  be  a  continent.  lie  cited 
instances  in  which  the  "  false  horizons  "  of  northern  latitudes,  had 
caused  erroneous  observations  to  be  taken  by  explorers.  He  con- 
sidered the  latest  European  charts  of  the  Arctic  regions,  approached 
through  Behring's  Strait,  erroneous  in  important  particulars.  He 
thought  that  M.  Pavy  would  meet  with  more  difficulties  than  he 
had  anticipated.  He  said  that  M.  Pavy  had  greatly  over-estima- 
ted the  magnitude  and  effect  of  the  current  as  it  passed  through 
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Behring's  Strait.  .'*  Knowing  the  size  of  a  dog's  throat  it  is  easy 
to  tell  what  he  can  swallow."  Behring*s  Strait  is  twenty-five 
miles  wide,  and  has  an  average  depth  of  twenty-five  fathoms. 
The  rate  of  the  current  is  from  one  and  a  half  to  three  knots  an 
hoar.  The  current,  therefore,  must  be  of  little  account^  and 
entirely  inadequate  to  produce  the  effect  attributed  to  it  by  M. 
Pavy.  Still  Professor  Davidson  felt  sure  that  the  expedition 
would  result  in  great  benefits  to  the  cause  of  science,  and  he  was 
only  sorry  that  M.  Pavy  had  decided  to  return  by  the  Atlantic 
instead  of  by  the  Pacific. 

[To  show  the  diversity  of  opinion  that  exists  in  relation  to 
this  subject,  we  copy  the  following  from  the  Proceedings  of  the 
Royal  Geographical  Society  of  April  22d,  as  given  in  ''Nature."-^ 
Eds.] 

"  On  Recent  Explorations  of  the  North  Polar  Region,  by  Cap- 
tain Sherard  Osbom,  R.  N.  Captain  Osbom  commenced  by  allud- 
ing to  his  advocacy  of  a  Polar  Expedition  via  Smith  Sound  in 
1865,  and  stated  that  the  Duke  of  Somerset,  then  First  Lord  of  the 
Admiralty,  though  apparently  suflSciently  favorable  to  the  general 
proposal  of  a  Government  Expedition,  urged  upon  him  by  a  depu- 
tation from  the  Society  who  waited  on  him  in  that  yeat,  declined 
to  assume  the  responsibility  of  recommending  an  expedition, 
owing  to  the  difference  of  opinion  which  then  reigned  with  regard 
to  the  best  route  to  be  followed.  The  alternate  route  to  Smith 
Sound  was  that  by  the  seas  of  Spitzbergen,  advocated  by  Dr. 
Petermann  and  others,  on  the  ground  that  the  Gulf  Stream,  flow- 
ing in  that  direction,  maintained  an  open  sea  to  the  Pole.  He 
(Captain  Osborn)  and  the  promoters  of  the  Expedition  were 
content  to  wait  the  result  of  efforts  made  soon  after  by  the  Swedes 
and  Germans  to  carry  out  the  views  of  the  German  geographer. 
Seven  years  had  elapsed,  and  we  were  now  in  a  position  to  say 
that  the  advocates  of  the  Spitzbergen  route  had  been  proved 
entirely  wrong,  whilst  those  who  believed  Smith  Sound  to  be  the 
best  route  were  right.  Captain  Koldeway,  who  commanded  both 
the  German  Expeditions,  states,  as  the  result  of  all  his  efforts, 
that  "one  can  hardly  resist  the  conviction  that  the  hope  of  attain- 
ing the  North  Pole  by  ship,  or  of  finding  an  open  sea  around  the 
Pole,  are  alike  among  the  most  improbable  of  things.  I  confess 
that  I  myself  was  misled  by  representations  in  Dr.  Petermann's 
'  Geographische  Mittheilungen,*  and  held  it  to  be  at  least  possible 
by  following  a  line  of  coast,  to  penetrate  by  ship  far  into  the  cen- 
tral Arctic  region,  and  then  certainly  to  make  one's  way  to  the  Pole. 
A  winter  in  East  Greenland,  the  most  careful  observation  of  these 
mighty  masses  of  ice,  their  movements  and  formation,  and  of  the 
whole  condition  of  temperature,  have  radically  cured  me,  and  all 
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my  companions  of  this  idea.  ...  If  the  principal  object  be  the 
nearest  possible  approach  to  the  Pole,  I  am  quite  of  Osborn's 
opinion  that  the  best  way  appears  to  be  through  Smith  Sound. 
Here  one  can  penetrate  to  the  78th  parallel,  and  then  one  has  a 
continuous  liue  of  coast  running  north,  which  has  been  sighted  as 
far  as  the  82nd  parallel.  Along  this  coast  one  would  have  to  work 
one's  way  in  spring  with  dog-sledges.  I  consider  it  a  wild  under- 
taking to  penetrate  towards  the  Pole  by  ship  between  Spitzbergen 
and  Nova  Zembla."  No  one  could  undo  the  effect  of  evidence  so 
honest  and  conclusive  as  this.  The  Duke  of  Somerset  rested  his 
decision  to  delay  action  on  the  importance  of  first  being  furnished 
with  the  results  of  the  Swedish  Expedition  then  on  its  way  to 
Spitzbergen.  The  Swedes  during  the  last  seven  or  eight  years  had 
sent  no  less  than  four  expeditions  to  the  verge  of  the  Polar  region ; 
and  the  conclusion  of  their  scientific  leader,  Von  Nordenskiold, 
is  that  in  summer  it  is  not  possible  to  penetrate  by  ship  through 
the  pack,  and  that  an  open  Polar  Sea  is  a  mere  hypothesis  desti- 
tute of  foundation.  The  Swedish  authorities  further  state  that 
the  only  way  to  approach  the  Pole  is  that  proposed  by  the  Eng- 
lish Arctic  officers,  of  exploring  on  sledges  in  the  spring.  Here, 
then,  are  the  results  for  which  the  First  Lord  of  the  Admiralty  in 
1865  desired  to  wait.  After  a  review  of  the  voyage  of  the  Aus- 
trian Lieutenants  Payer  and  Weyprecht  last  summer,  in  which  they 
found  open  sea  a  little  to  the  north  and  west  of  Nova  Zembla, 
and  which  discovery  is  to  be  followed  up  by  a  second  expedition 
in  the  present  summer,  Capt.  Osborn  concluded  by  an  eloquent 
appeal  to  the  P^uglish  people  not  to  allow  the  final  laurels  of  Polar 
discovery  to  be  wrung  from  them  by  the  sailors  or  explorers  of  any 
other  nation.  In  the  discussion  which  followed.  Dr.  J.  D.  Hooker 
spoke  of  the  important  questions  in  the  science  of  botany  which  a 
North  Polar  Expedition  alone  could  elucidate ;  such  as  the  exten- 
sion nearer  the  Pole  of  fossil  plants  like  those  of  Disco  in  Green- 
land, which  indicate  a  former  temperate  climate  in  70°  north.  Dr. 
Carpenter  advocated  a  Polar  Expedition  as  a  necessary  complement 
to  the  one  the  Government  were  about  to  dispatch  to  the  Pacific  to 
investigate  the  deep-sea  ocean  currents,  and  so  forth.  Accurate 
investigations  of  current-temperature,  etc.,  of  the  Polar  Ocean 
were  of  the  highest  importance  to  the  right  comprehension  of  the 
true  theory  of  oceanic  movements.  Admiral  Sir  George  Back 
stated  that  he  entirely  approved  of  the  Smith  Sound  route  as  the 
one  best  to  be  adopted  for  a  North  Polar  Expedition.  Sir  Leo- 
pold M*Clintock  also  spoke  to  similar  eflTect.  Admiral  Richards 
explained  the  interest  attaching  to  the  completion  of  the  geogra- 
phy of  Greenland,  which  ought  to  be  achieved  by  the  English. 
lie  was  strongly  of  opinion  that  a  Government  expedition,  and  by 
the  English,  was  alone  competent  to  finish  the  work  of  Arctic 
discovery.  Mr.  R.  H.  Scott  read  a  letter  from  Von  Nordenskiold, 
in  which  he  stated   that  a  Swedish   expedition  would  start  for 
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Spitzbergen  this  summer,  winter  in  the  islands  to  the  north,  and 
attempt  a  journey'  towards  the  Pole  in  May,  1873,  with  reindeer- 
sledges. 

Tub  Hassler  Expeditiox. —  Here  we  are  north  of  the  equator 
again.  We  arrived  at  this  port  on  the  25th,  all  well.  We  have 
touched  at  many  places  along  the  western  coast  of  South  America. 
At  Payta,  the  last  place  on  the  coast  before  going  to  the  Galapa- 
gos Islands,  a  large  collection  was  made  considering  the  time  we 
remained  there,  and  among  the  fishes  were  two  specimens,  male 
and  female,  of  a  Cestracion  ;  these  we  also  found  at  the  Galapagos. 
All  the  collections  we  had  on  board  at  that  time  were  sent  to 
New  York  by  the  U.  S.  S.  Ossipee  which  sailed  the  same  day  we 
did.  We  left  Payta  on  the  6th  inst,  sailing  directly  for  Galar 
pagos  arriving  there  on  the  10th  inst.  We  anchored  the  first  night 
in  Post  Office  Bay,  a  little  haven  on  the  north  side  of  Charles 
Island  which  is  one  of  the  most  southern  of  the  group.  After 
leaving  Charles  Island,  we  stopped  at  Albermarle,  James,  JeiTis 
and  Indefatigable  Islands,  collecting  more  or  less  at  every  stopping 
place.  Our  collection  at  the  Galapagos  is  very  satisfactory, 
being  very  large,  and  includes,  in  fish,  fifty-two  species.  We  found 
in  great  quantities  the  two  large  species  of  Amblarhynchus,  so 
accurately  described  in  Darwin's  *'Voyage,"  etc.,  and  obtained  some 
thirty  of  each  species.  Some  of  the  land  species  were  three  or 
four  feet  long  and  one  weighed  thirteen  pounds.  We'have  twenty- 
five  birds'  skins  and  many  birds  in  alcohol,  three  seals'  skins  and 
a  number  of  skulls.  Jervis  Island  seemed  to  be  quite  an  exten- 
sive seal  rookery  and  we  saw  hundreds  of  land  seals  on  the  shore. 
They  were  very  tame,  thus  giving  us  a  favorable  opportunity  to 
study  them.  There  was  one  family  group  on  the  beach  which 
we  looked  at  as  long  a  time  as  we  pleased,  being  only  a  few 
feet  from  them.  The  mother  appeared  not  to  be  alarmed  as  long 
as  we  did  not  touch  her  two  young  ones  :  they  were  walking  about 
on  all  fours  like  a  dog,  their  hind  and  fore  feet  bent  forward.  We 
found  inhabitants  (seven  persons)  only  on  Charles  Island,  of 
those  we  visited,  although  other  islands  are  inhabited.  We  left  the 
Islands  on  the  19th,  making  nine  days'  stay. —  J.  Henry  Blake, 
Panama^  June  30th.  [Since  the  receipt  of  this  letter.  Count  Pour- 
tales  has  returned  to  Cambridge,  and  we  understand  that  Professor 
Agassiz  and  other  members  of  the  Expedition  will  soon  return 
home  by  the  way  of  San  Francisco. — Eds.] 
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L.  Mm  Norwich,  Conn.  —The  singular  moth  found  on  the  cucumber  Tine  is  the  jEgtria 
ctumrbitce  of  Hams.  '  ^ 

E.  M.  B.,  Templeton,  Mass.  — The  plant  is  AfarcharUia  polymorpha^  one  of  the  Hepat- 
icse,  or  liverworts. 

C.  W.,  Wetherpflcld,  Conn.  — The  chrysalis  in  the  stem  of  the  currant  is  that  of  the 
common  Currant  Borer  (TVocAt/ium  ^tpM/(/(>rm«  Linn.)  — an  importation  fVom  Europe. 
It  is,  of  course,  nece8j<ary  that  the  larvie  of  Nematus  ventricosut  i*hould  undergo  their 
last  moult  before  they  can  become  pupae.- C.  V.  R. 

,  Lonsdale,  R.  I.     The  insect  sent  is.  Corydulu*  comutus,  noticed  p.  436,  Vol.  i,  of 

the  NATURAU8T. 


EXCHANGES. 

FoUen  of  Faasiflora,  and  various  Fodurao  offered  in  exchange  for  Microscopic 
Bpecimens.  — Swan  M.  Burnett,  M.D.,  KnoxviUej  Tenn. 
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,     SEQUOIA  AND  ITS  HISTORY. 

AN    ADDRESS    BY   PROF.    ASA    GRAY,  PRESIDENT   OF   THE   AMERICAN 

ASSOCIATION    FOR   THE    ADVANCEMENT   OF   SCIENCE, 

DELIVERED   AT   THE   MEETING   HELD   AT 

DCBUQUE,  IOWA,  AUGUST,  1872. 


The  session  being  now  happily  inaugurated,  your  presiding 
officer  of  the  last  year  has  only  one  duty  to  perform  before  he 
surrenders  his  chair  to  his  successor.  If  allowed  to  borrow  a 
simile  from  the  language  of  my  own  profession,  I  might  liken  the 
President  of  this  association  to  a  biennial  plant.  He  flourishes 
for  the  year  in  which  he  comes  into  existence,  and  perfoims  his 
appropriate  functions  as  presiding  officer.  When  the  second  year 
comes  round  he  is  expected  to  blossom  out  in  an  address  and  dis- 
appear. Each  President,  as  he  retires,  is  naturally  expected  to 
contribute  something  from  his  own  investigations  or  his  own  line 
of    study,    usually   to   discuss   some   particular   scientific   topic. 

Now,  although  I  l^ve  cultivated  the  field  of  North  American 
Botany,  with  some  assiduity,  for  more  than  forty  years,  have  re- 
viewed our  vegetable  hosts,  and  assigned  to  no  small  number  of 
them  their  names  and  their  place  in  the  ranks,  yet,  so  far  as  our 
own  wide  country  is  concerned,  I  have  been  to  a  great  extent  a 
closet  botanist.  Until  this  summer  I  had  not  seen  the  Mississippi, 
nor  set  foot  upon  a  prairie. 

To  gratify  a  natural  interest,  and  to  gain  some  title  for  ad- 
dressing a  body  of  practical  naturalists  and  explorers,  I  have  made 

Entered  iiceordlnfr  to  the  Act  of  Conjrress,  In  the  year  1872,  by  the  Pjcabodt  Acadxmt  or 
Science,  in  the  Offlcn  of  the  Librarian  of  Congress,  at  Washington. 
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a  pilgrimage  across  the  continent.  I  have  sought  and  viewed  in 
their  native  haunts  many  a  plant  and  flower  which  for  me  had  long 
bloomed  unseen,  or  onl^*^  in  the  hortus  siccus,  I  have  been  able  to 
see  for  myself  what  species  and  what  forms  constitute  the  main 
features  of  the  vegetation  of  each  successive  region,  and  record — 
as  the  vegetation  unerringly  does — the  permanent  characteristics 
of  its  climate. 

Passing  on  from  the  eastern  district,  marked  by  its  equably  dis- 
tributed rainfall,  and  therefore  naturally  forest-clad,  I  have  seen 
the  trees  diminish  in  number,  give  place  to  wide  prairies,  restrict 
their  growth  to  the  borders  of  streams,  and  then  disappear  from 
the  boundless  drier  plains ;  have  seen  grassy  plains  change 
into  a  brown  and  sere  desert  —  desert  in  the  common  sense,  but 
hardly  anywhere  botanically  so ;  have  seen  a  fair  growth  of  conif- 
erous trees  adorning  the  more  favored  slopes  of  a  mountain 
range  high  enough  to  compel  summer  showers;  have  traversed 
that  broad  and  bare  elevated  region  shut  off  on  both  sides  by  high 
mountains  from  the  moisture  supplied  by  either  ocean,  and  longi- 
tudinally intersected  by  sierras  which  seemingly  remain  as  naked 
as  they  were  bom ;  and  have  reached  at  length  the  westward 
slopes  of  the  high  mountain  barrier  which,  refreshed  by  the  Pacific, 
l>ears  the  noble  forests  of  the  Sierra  Nevada  and  the  Coast  Range, 
and  among  them  trees  which  are  the  wonder  of  the  world.  As  I 
stood  in  their  shade,  in  the  groves  of  Mariposa  and  Calaveras,  and 
again  under  the  canopy  of  the  commoner  Redwood,  raised  on  col- 
umns of  such  majestic  height  and  ample  girth,  it  occurred  to  me 
that  I  could  not  do  better  than  to  share  with  you,  upon  this  occa- 
sion, some  of  the  thoughts  which  possessed  my  mind.  In  their 
development  they  may,  perhaps,  lead  us  up  to  questions  of  consid- 
erable scientific  interest. 

I  shall  not  detain  you  with  any  remarks  (which  would  now  be 
trite)  upon  the  size  or  longevity  of  these  far-famed  Sequoia  trees, 
or  of  the  sugar  pines,  incense-cedar  and  firs  associated  with  them, 
of  which  even  the  prodigious  bulk  of  the  dominating  Sequoia  does 
not  sensibly  diminish  the  grandeur.  Although  no  account  and  no 
photographic  representation  of  either  species  of  the  far-famed 
Sequoia  trees  gives  any  adequate  impression  of  their  singular 
majesty  —  still  less  of  their  beauty — yet  my  interest  in  them  did 
not  culminate  merely  or  mainly  in  considerations  of  their  size  and 
age.     Other  trees,  in  other  parts  of  the  world,  may  claim  to  be 
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older.     Certain  Australian  gum  trees  (Eucalypti)  are  said  to  be 
taller.     Some,  we  are  told,  rise  so  high  that  they  might  even  cast 
a  flicker  of  shadow  upon  the  summit  of  the  pyramid  of  Cheops. 
Yet  the  oldest  of  them  doubtless  grew  from  seed  which  was  shed 
long  after  the  names  of  the  pyramid  builders  had  been  forgotten.  ^ 
So  far  as  we  can  judge  from  the  actual  counting  of  the  layers  of    \ 
several  trees,  no  Sequoia  now  alive  can  sensibly  antedate  the     I 
Christian  era.  ^ 

Nor  was  I  much  impressed  with  an  attraction  of  man's  adding.  ^ 
That  the  more  remarkable  of  these  trees  should  bear  distinguishing 
appellations  seems  proper  enough:  but  the  tablets  of  personal 
names  which  are  aflftxed  to  many  of  them  in  the  most  visited 
gloves, —  as  if  the  memory  of  more  or  less  notable  people  of  our 
day  might  be  made  more  enduring  by  the  juxtaposition, — do 
suggest  some  incongruity.  When  we  consider  that  a  hand's 
breadth  at  the  circumference  of  any  one  of  the  venerable  trunks 
so  placarded  has  recorded  in  annual  lines  the  lifetime  of  the  indi- 
vidual thus  associated  with  it,  one  may  question  whether  the  next 
hand's  breadth  may  not  measure  the  fame  of  some  of  the  names 
thus  ticketed  for  adventitious  immortality.  Whether  it  be  the  man 
or  the  tree  that  is  honored  in  the  connection,  probably  either  would 
live  as  long,  in  fact  and  in  memory,  without  it. 

One  notable  thing  about  these  Sequoia  trees  is  their  isolation. 
Most  of  the  trees  associated  with  them  are  of  peculiar  species, 
and  some  of  them  are  nearly  as  local.  Yet  every  pine,  fir,  and 
cypress  in  California  is  in  some  sort  familiar,  because  it  has  near 
relatives  in  other  parts  of  the  world.  But  the  redwoods  have  none. 
The  redwood — including  in  that  name  the  two  species  of  "big-trees" 
—  belongs  to  the  general  cypress  family,  but  is  sui  generis.  Thus 
isolated  systematically,  and  extremely  isolated  geographically,  and 
so  wonderful  in  size  and  port,  they  more  than  other  trees  suggest 
questions. 

Were  they  created  thus  local  and  lonely,  denizens  of  California 
only ;  one  in  limited  numbers  in  a  few  choice  spots  on  the  Sierra 
Nevada,  the  other  along  the  coast  range  from  the  Bay  of  Monterey 
to  the  frontiers  of  Oregon?  Are  they  veritable  Melchizedecs, 
without  pedigree  or  early  relationship,  and  possibly  fated  to  be 
without  descent? 

Or  are  they  now  coming  upon  the  stage  (or  rather  were  they 
coming  but  for  man's  interference)  to  play  a  part  in  the  Aiture? 
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Or,  are  they  remnants,  sole  and  scanty  survivors  of  a  race  that 
has  played  a  grander  part  in  the  past,  but  is  now  verging  to  ex- 
tinction ?  Have  they  had  a  career,  and  can  that  career  be  ascer- 
tained or  surmised,  so  that  we  may  at  least  guess  whence  they 
came,  and  how,  and  when? 

Time  was,  and  not  long  ago,  when  such  questions  as  these  were 
regarded  as  useless  and  vain, —  when  students  of  natural  history, 
unmindful  of  what  the  name  denotes,  were  content  with  a  knowl- 
edge of  things  as  they  now  are,  but  gave  little  heed  as  to  how  they 
came  to  be  so.  Now,  such  questions  are  held  to  be  legitimate, 
and  perhaps  not  wholly  unanswerable.  It  cannot  now  be  said 
that  these  trees  inhabit  their  present  restricted  areas  simply  be- 
cause they  are  there  placed  in  the  climate  and  soil  of  all  the  world 
most  congenial  to  them.  These  must  indeed  be  congenial,  or  they 
would  not  survive.  But  when  we  see  how  Australian  Eucalyptus 
trees  thrive  upon  the  Califomian  coast,  and  how  these  very  red- 
woods flourish  upon  another  continent ;  how  the  so-called  wild 
oat  {Arena  sterilis  of  the  Old  World)  has  taken  full  possession  of 
California ;  how  that  cattle  and  horses,  introduced  by  the  Spaniard, 
have  spread  as  widely  and  made  themselves  as  much  at  home  on 
the  plains  of  La  Plata  as  on  those  of  Tartary,  and  that  the  car- 
doon-thistle  seeds,  and  others  they  brought  with  them,  have  mul- 
tiplied there  into  numbers  probably  much  exceeding  those  extant 
in  their  native  lands  ;  indeed,  when  we  contemplate  our  own  race, 
and  our  own  particular  stock,  taking  such  recent  but  dominating 
possession  of  this  New  World ;  when  we  consider  how  the  indig- 
enous flora  of  islands  generally  succumbs  to  the  foreigners  which 
come  in  the  train  of  man  ;  and  that  most  weeds  {i,  e.,  the  prepotent 
plants  in  open  soil)  of  all  temperate  climates  are  not  ''to  the  manor 
bom,"  but  are  self-invited  intruders;  —  we  must  needs  abandon 
the  notion  of  any  primordial  and  absolute  adaptation  of  plants 
and  animals  to  their  habitats,  which  may  stand  in  lieu  of  explana- 
tion, and  so  preclude  our  inquiring  any  further.  The  harmony  of 
Nature  and  its  admirable  peii'ection  need  not  be  regarded  as  inflex- 
ible and  changeless.  Nor  need  Nature  be  likened  to  a  statue,  or 
a  cast  in  rigid  bronze,  but  rather  to  an  organism,  with  play  and 
adaptability  of  parts,  and  life  and  even  soul  informing  the  whole. 
Under  the  former  view  Nature  would  be  *'  the  faultless  monster 
which  the  world  ne'er  saw,"  but  inscrutable  as  the  Sphinx,  whom 
it  were  vain,  or  worse,  to  question  of  the  whence  and  whither. 
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Under  the  other,  the  perfection  of  nature,  if  relative,  is  multifaT- 
rioas  and  ever  renewed ;  and  much  that  is  enigmatical  now  may 
find  explanation  in  some  record  of  the  past. 

That  the  two  species  of  redwood  we  are  contemplating  origi- 
nated as  they  are  and  where  they  are,  and  for  the  part  they  are 
now  playing,  is,  to  say  the  least,  not  a  scientific  supposition,  nor 
in  any  sense  a  probable  one.  Nor  is  it  more  likely  that  they  are 
destined  to  play  a  conspicuous  part  in  the  future,  or  that  they 
would  have  done  so,  even  if  the  Indian's  fires  and  the  white  man's 
axe  had  spared  them.  The  redwood  of  the  coast  (Sequoia  semper- 
virens)  had  the  stronger  hold  upon  existence,  forming  as  it  did 
large  forests  throughout  a  narrow  belt  about  three  hundred  miles 
in  length,  and  being  so  tenacious  of  life  that  every  large  stump 
sprouts  into  a  copse.  But  it  does  not  pass  the  Bay  of  Monterey, 
nor  cross  the  line  of  Oregon,  although  so  grandly  developed  not 
far  below  it.  The  more  remarkable  Sequoia  gigantea  of  the  Sierra 
exists  in  numbers  so  limited  that  the  separate  groves  may  be  reck- 
oned upon  the  fingers,  and  the  trees  of  most  of  them  have  been 
counted,  except  near  their  southern  limit,  where  they  are  said  to 
be  more  copious.  A  species  limited  in  individuals  holds  its  exis-  J 
tence  by  a  precarious  tenure ;  and  this  has  a  foothold  only  in  a 
few  sheltered  spots,  of  a  happy  mean  in  temperature  and  locally 
favored  with  moisture  in  summer.  Even  there,  for  some  reason 
or  other,  the  pines  with  which  they  are  associated  {Pinus  Laniber- 
tiana  and  P.  ponderosa),  the  firs  (Abies  grandis  and  A.  amabilis) 
and  even  the  incense-cedar  (Libocedrus  decurrens)  possess  a  great 
advantage,  and,  though  they  strive  in  vain  to  emulate  their  size, 
wholly  overpower  the  Sequoias  in  numbers.  "  To  him  that  hath 
shall  be  given."  The  force  of  numbers  eventually  wins.  At  least 
in  the  commonly  visited  groves  Sequoia  gigantea  is  invested  in  its 
last  stronghold,  can  neither  advance  into  more  exposed  positions 
above,  nor  fall  back  into  drier  and  barer  ground  below,  nor  hold 
its  own  in  the  long  run  where  it  is,  under  present  conditions ;  and 
a  little  further  drying  of  the  climate,  which  must  once  have  been 
much  moister  than  now,  would  precipitate  its  doom.  Whatever  the 
individual  longevity,  certain  if  not  speedy  is  the  decline  of  a  race 
in  which  a  high  death-rate  aflflicts  the  young.  Seedlings  of  the 
big  trees  occur  not  rarely,  indeed,  but  in  meagre  proportion  to  those 
of  associated  trees ;  and  small  indeed  is  the  chance  that  any  of 
these  will  attain  to  "the  days  of  the  years  of  their  fathers." 
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"  Few  and  evil "  are  the  days  of  all  the  forest  likely  to  be,  while 
man,  both  barbarian  and  civilized,  torments  them  with  fires,  fatal 
at  once  to  seedlings,  and  at  length  to  the  aged  also.  The  forests 
of  California,  proud  as  the  State  may  be  of  them,  are  already  too 
scanty  and  insufficient  for  her  uses.  Two  lines,  such  as  may  be 
drawn  with  one  sweep  of  a  small  brush  over  the  map,  would  cover 
them  all.  The  coast  redwood, —  the  most  important  tree  in  Cali- 
fornia,—  although  a  million  times  more  numerous  than  its  relative 
of  the  Sierra,  is  too  good  to  live  long.  Such  is  its  value  for 
lumber  and  its  accessibility,  that,  judging  the  future  by  the  past, 
it  is  not  likely,  in  its  primeval  growth,  to  outlast  its  rarer  fellow- 
species. 

Happil}'  man  preserves  and  disseminates  as  well  as  destroys. 
The  species  will  probably  be  indefinitely  preserved  to  science,  and 
for  ornamental  and  other  uses,  in  its  own  and  other  lands ;  and  the 
more  remarkable  individuals  of  the  present  day  are  likely  to  be 
sedulously  cared  for,  all  the  more  so  as  the}'  become  scarce. 

Our  third  question  remains  to  be  answered  :  Have  these  famous 
Sequoias  played  in  former  times  and  upon  a  larger  stage  a  more 
imposing  part,  of  which  the  present  is  but  the  epilogue?  We  cannot 
gaze  high  up  the  huge  and  venerable  trunks,  which  one  crosses 
the  continent  to  behold,  without  wishing  that  these  patriarchs  of 
the  grove  were  able,  like  the  long-lived  antediluvians  of  scripture, 
to  hand  down  to  us,  through  a  few  generations,  the  traditions  of 
centuries,  and  so  tell  us  somewhat  of  the  history  of  their  race. 
Fifteen  hundred  annual  layers  have  been  counted,  or  satisfactorily 
made  out,  upon  one  or  two  fallen  trunks.  It  is  probable  that  close 
to  the  heart  of  some  of  the  living  trees  may  be  found  the  circle  that 
records  the  year  of  our  Saviour's  nativit\'.  A  few  generations  of 
such  trees  might  carry  the  history  a  long  way  back.  But  the  ground 
they  stand  upon,  and  the  marks  of  very  recent  geological  change 
and  vicissitude  in  the  region  around,  testify  that  not  very  many 
such  generations  can  have  flourished  just  there,  at  least  in  an 
unbroken  series.  When  their  site  was  covered  by  glaciers,  these 
Sequoias  must  have  occupied  other  stations,  if,  as  there  is  reason 
to  believe,  they  then  existed  in  the  land. 

I  have  said  that  the  redwoods  have  no  near  relatives  in  the 
country  of  their  abode,  and  none  of  their  genus  anywhere  else. 
Perhaps  something  may  be  learned  of  their  genealogy  by  inquiring 
of  such  relatives  as  they  have.     There  are  only  two  of  any  partic- 
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ular  nearness  of  kin ;  and  they  are  far  away.  One  is  the  bald 
cypress,  our  southern  cypress,  Taxodium,  inhabiting  the  swamps 
of  the  Atlantic  coast  from  Maryland  to  Texas,  thence  extending 
into  Mexico.  It  is  well  known  as  one  of  the  largest  trees  of  our 
Atlantic  forest-district,  and,  although  it  never  (except  perhaps 
in  Mexico,  and  in  rare  instances)  attains  the  portliness  of  its 
western  relatives,  yet  it  may  equal  them  in  longevity.  The  other 
relative  is  Glyptostrobus,  a  sort  of  modified  Taxodium,  being  about 
as  much  like  our  bald  cypress  as  one  species  of  redwood  is  like 
the  other. 

Now  species  of  the  same  type,  especially  when  few,  and  the 
type  peculiar,  are,  in  a  general  way,  associated  geographically,  i.  e., 
inhabit  the  same  country,  or  (in  a  large  sense)  the  same  region. 
Where  it  is  not  so,  where  near  relatives  are  separated,  there  is 
usually  something  to  be  explained.  Here  is  an  instance.  These 
four  trees,  sole  representatives  of  their  tribe,  dwell  almost  in  three 
separate  quarters  of  the  world :  the  two  redwoods  in  California, 
the  bald  cypress  in  Atlantic  North  America,  its  near  relative, 
Glyptostrobus,  in  China. 

It  was  not  always  so.  In  the  tertiary  period,  the  geological 
botanists  assure  us,  our  own  very  Taxodium,  or  bald  cypress,  and 
a  Glyptostrobus,  exceedingly  like  the  present  Chinese  tree,  and 
more  than  one  Sequoia,  co-existed  in  a  fourth  quarter  of  the  globe, 
viz,^  in  Europe !  This  brings  up  the  question :  Is  it  possible  to 
bridge  over  these  four  wide  intervals  of  space  and  the  much 
vaster  interval  of  time,  so  as  to  bring  these  extraordinarily  sepa- 
rated relatives  into  connection.  The  evidence  which  may  be 
brought  to  bear  upon  this  question  is  various  and  widely  scat- 
tered. I  bespeak  jour  patience  while  I  endeavor  to  bring  to- 
gether, in  an  abstract,  the  most  important  points  of  it. 

Some  interesting  facts  may  come  out  by  comparing  generally 
the  botany  of  the  three  remote  regions,  each  of  which  is  the  sole 
home  of  one  of  these  three  genera,  i.  e..  Sequoia  in  California, 
Taxodium  in  the  Atlantic  United  States,  and  Glyptostrobus  in 
China,  which  compose  the  whole  of  the  peculiar  tribe  under  con- 
sideration. 

Note  then,  first,  that  there  is  another  set  of  three  or  four  pecu- 
liar trees,  in  this  case  of  the  yew  family,  which  has  just  the  same 
peculiar  distribution,  and  which  therefore  may  have  the  same  expla- 
nation, whatever  that  explanation  be.  The  genus  Torreya,  which 
commemorates  our  botanical  Nestor  and  a  former  president  of 
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this  association,  Dr.  Torrey,  was  founded  upon  a  tree  rather  lately 
discovered  (that  is,  about  thirty-five  years  ago)  in  northeA  Flor- 
ida. It  is  a  noble,  yew-like  tree,  and  very  local,  being  known 
only  for  a  few  miles  along  the  shores  of  a  single  river.  It  seems 
as  if  it  had  somehow  been  crowded  down  out  of  the  Alleghanies 
into  its  present  limited  southern  quarters ;  for  in  cultivation  it 
evinces  a  northern  hardiness.  Now  another  species  of  Torreya  is 
a  characteristic  tree  of  Japan :  and  the  same,  or  one  very  like  it 
indeed,  inhabits  the  Himalayas,  —  belongs,  therefore,  to  the  East- 
ern Asiatic  temperate  region,  of  which  China  is  a  part,  and  Japan, 
as  we  shall  see,  the  portion  most  interesting  to  us.  There  is  only 
one  more  species  of  Torreya,  and  that  is  a  companion  of  the  red- 
woods in  California.  It  is  the  tree  locally  known  under  the  name 
of  the  California  nutmeg.  In  this  case  the  three  are  near  brethren, 
species  of  the  same  genus,  known  nowhere  else  than  in  these  three 
habitats. 

Moreover,  the  Torreya  of  Florida  has  growing  with  it  a  yew 
tree  ;  and  the  trees  of  that  grove  are  the  only  yew  trees  of  Eastern 
America ;  for  the  yew  of  our  northern  woods  is  a  decumbent  shrub. 
The  only  other  yew  trees  in  America  grow  with  the  redwoods  and 
the  other  Torre^^a  in  California,  and  more  plentifully  farther  north, 
in  Oregon.  A  yew  tree  equally  accompanies  the  Torreya  of  Japan 
and  the  Himalayas,  and  this  is  apparently  the  same  us  the  common 
yew  of  Europe. 

So  we  have  three  groups  of  trees  of  the  great  coniferous  order 
which  agree  in  this  peculiar  geographical  distribution ;  the  red- 
woods and  their  relatives,  which  differ  widely  enough  to  be  termed 
a  different  genus  in  each  region  ;  the  Torreyas,  more  neaily  akin, 
merely  a  different  species  in  each  region  ;  the  yews,  perhaps  all  of 
the  same  species,  perhaps  not  quite  that,  for  opinions  differ  and  can 
hardly  be  brought  to  anj^  decisive  test.  The  jews  of  the  Old 
World,  from  Japan  to  Western  Europe,  are  considered  the  same ; 
the  very  local  one  in  Florida  is  slightly  different ;  that  of  Califor- 
nia and  Oregon  differs  a  veiy  little  more ;  but  all  of  them  are 
within  the  limits  of  variation  of  many  a  species.  However  that 
may  be,  it  appears  to  me  that  these  several  instances  all  raise  the 
same  question,  only  with  a  different  degree  of  emphasis,  and,  if  to 
Be  explained  at  all,  will  have  the  same  kind  of  explanation.  But 
the  value  of  the  explanation  will  be  in  proportion  to  the  number 
of  facts  it  will  explain. 

Continuing  the  comparison  between  the  three  regions  with  which 
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we  are  concerned,  we  note  that  each  has  its  own  species  of  pines, 
firs,  larches,  etc.,  and  of  a  few  deciduous-leaved  trees,  such  as 
oaks  and  maples  ;  ail  of  which  have  no  peculiar  significance  for  the 
present  purpose,  because  they  are  of  genera  which  are  common 
all  round  the  northern  hemisphere.  Leaving  these  out  of  view, 
the  noticeable  point  is  that  the  vegetation  of  California  is  most 
strikingly  unlike  that  of  the  Atlantic  United  States.  They  possess 
some  plants,  and  some  peculiarly  American  plants  in  common, — 
enough  to  show,  as  I  imagine,  that  the  difficulty  was  not  in  the 
getting  from  the  one  district  to  the  other,  or  into  both  from  a  com- 
mon source,  but  in  abiding  there.  The  primordially  unbroken 
forest  of  Atlantic  North  America,  nourished  by  rainfall  distributed 
throughout  the  year,  is  widely  separated  from  the  western  region 
of  sparse  and  discontinuous  tree-belts  of  the  same  latitude  on  the 
western  side  of  the  continent,  where  summer  rain  is  wanting  or 
nearly  so,  by  immense  treeless  plains  and  plateaux  of  more  or  less 
aridity,  traversed  by  longitudinal  mountain  ranges  of  a  similar 
character.  Their  nearest  approach  is  at  the  north,  in  the  latitude 
of  Lake  Superior,  where,  on  a  more  rainy  line,  trees  of  the  Atlan- 
tic forest  and  that  of  Oregon  may  be  said  to  interchange.  The 
change  of  species  and  of  the  aspect  of  vegetation  in  crossing,  say 
on  the  forty-seventh  parallel,  is  slight  in  compai-ison  with  that  on 
the  thirtj'-seventh  or  near  it.  Confining  our  attention  to  the 
lower  latitude,  and  under  the  exceptions  already  specially  noted, 
we  may  say  that  almost  every  characteristic  form  in  the  vegetation 
of  the  Atlantic  States  is  wanting  in  California,  and  the  character- 
istic plants  and  trees  of  California  are  wanting  here. 

California  has  no  Magnolia  nor  tulip  trees,  nor  star-anise  tree ; 
no  so-called  Papaw  ( Asimina)  ;  no  barberry  of  the  common  single- 
leaved  sort ;  no  Podophyllum  or  other  of  the  peculiar  associated 
genera ;  no  Nelumbo  nor  white  water-lily ;  no  prickly  ash  nor 
sumach ;  no  loblolly-bay  nor  Stuartia ;  no  basswood  nor  linden 
trees ;  neither  locust,  honey-locust,  coffee  trees  (Gymnocladus)  nor 
yellow-wood  (Cladrastis)  :  nothing  answering  to  Hydrangea  or 
witch-hazel,  to  gum-trees  (Nyssa  and  Liquidambar),  Viburnum  or 
Dier\illa ;  it  has  few  asters  and  golden-rods  ;  no  lobelias ;  no  huckle- 
berries and  hardly  any  blueberries ;  no  Epigaea,  charm  of  our  earli- 
est eastern  spring,  tempering  an  icy  April  wind  with  a  delicious  wild 
fragrance  ;  no  Kalmia  nor  Clethra,  nor  holly,  nor  persimmon  ;  no 
Catalpa  tree,  nor  trumpet-creeper  (Tecoma)  ;  nothing  answering  to 
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sassafras,  nor  to  benzoin  tree,  nor  to  hickory ;  neither  mulberry  nor 
elm ;  no  beech,  true  chestnut,  hornbeam,  nor  iron  wood,  nor  a'proper 
birch  tree ;  and  the  enumeration  might  be  continued  very  much 
further  by  naming  herbaceous  plants  and  others  familiar  only  to 
botanists. 

In  their  place  California  is  filled  with  plants  of  other  t^^pes, 
trees,  shrubs  and  herbs,  of  which  I  will  only  remark  that  they  are, 
with  one  or  two  exceptions,  as  difierent  from  tlie  plants  of  the  east- 
ern Asiatic  region  with  which  we  are  concerned  (Japan,  China  and 
Mandchuria),  as  they  are  from  those  of  Atlantic  North  America. 
Their  near  relatives,  when  they  have  any  in  other  lands,  are  mostly 
southward,  on  the  Mexican  plateau,  or  many  as  far  south  as  Chili. 
The  same  may  be  said  of  the  plants  of  the  intervening  great 
plains,  except  that  northward  and  in  the  subsaline  vegetation  there 
are  some  close  alliances  with  the  flora  of  the  steppes  of  Siberia. 
And  along  the  crests  of  high  mountain  ranges  the  arctic-alpine 
flora  has  sent  southward  more  or  less  numerous  representatives 
through  the  whole  length  of  the  country. 

If  we  now  compare,  as  to  their  flora  generally,  the  Atlantic 
United  States  with  Japan,  Mandchuria,  and  Northern  China,  L  e.. 
Eastern  North  America  with  Eastern  North  Asia  —  half  the 
earth's  circumference  apart  —  we  find  an  astonishing  similarity. 
The  larger  part  of  the  genera  of  our  own  region,  which  I  have  enu- 
merated as  wanting  in  California,  are  present  in  Japan  or  Mand- 
churia, along  with  many  other  peculiar  plants,  divided  between  the 
two.  There  are  plants  enough  of  the  one  region  which  have  no 
representatives  in  the  other.  There  are  types  which  appear  to 
have  reached  the  Atlantic  States  from  the  south ;  and  there  is  a 
larger  infusion  of  subtropical  Asiatic  types  into  temperate  China 
and  Japan  ;  among  these  there  is  no  relationship  between  the  two 
countries  to  speak  of.  There  are  also,  as  I  have  already  said,  no 
small  number  of  genera  and  some  species  which,  being  common 
all  round  or  partly  round  the  northern  temperate  zone,  have  no 
special  significance  because  of  their  occurrence  in  these  two  anti- 
podal floras,  although  they  have  testimony  to  bear  upon  the  general 
question  of  geographical  distribution.  The  point  to  be  remarked  is, 
that  many  or  even  most  of  the  genera  and  species  which  are  pecu- 
liar to  North  America  as  compared  with  Europe,  .and  largely 
peculiar  to  Atlantic  North  America  as  compared  with  the  Califor- 
nian  region,  are  also  represented  in  Japan  and  Mandchuria,  either 
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by  identical  or  by  closely  similar  forms !  The  same  rule  holds  on 
a  more  northward  line,  although  not  so  strikingly.  If  we  com- 
pare the  plants,  say  of  New  England  and  Pennsylvania  (lat.  45°- 
47**),  with  those  of  Oregon,  and  then  with  those  of  northeastern 
Asia,  we  shall  find  many  of  our  own  curiously  repeated  in  the 
latter,  while  only  a  small  number  of  them  can  be  traced  along  the 
route  even  so  far  as  the  western  slope  of  the  Rocky  Mountains. 
And  these  repetitions  of  East  American  types  in  Japan  and  neigh- 
boring districts  are  in  all  degrees  of  likeness.  Sometimes  the  one 
is  undistinguishable  from  the  other ;  sometimes  there  is  a  difference 
of  aspect,  but  hardly  of  tangible  character;  sometimes  the  two 
would  be  termed  marked  varieties  if  they  grew  naturally  in  the 
same  forest  or  in  the  same  region ;  sometimes  they  are  what  the 
botanist  calls  representative  species,  the  one  answering  closely  to 
the  other,  but  with  some  differences  regarded  as  specific ;  sometimes 
the  two  are  merely  of  the  same  genus,  or  not  quite  that,  but  of  a 
single  or  very  few  species  in  eacli  countiy  ;  when  the  point  which 
interests  us  is,  that  this  peculiar  limited  tjpe  should  occur  in  two 
antipodal  places,  and  nowhere  else. 

It  would  be  tedious,  and  except  to  botanists  abstruse,  to  enum- 
erate instances ;  yet  the  whole  strength  of  the  case  depends  upon 
the  number  of  such  instances.  I  propose,  therefore,  if  the  Asso- 
ciation does  me  the  honor  to  print  this  discourse,  to  append  in  a 
note,  a  list  of  the  more  remarkable  ones.  But  I  would  here  men- 
tion two  or  three  cases  as  specimens. 

Our  Rhus  Toxicodendron^  or  poison  ivy,  is  very  exactly  repeated 
in  Japan,  but  is  found  in  no  other  part  of  the  world,  although 
a  species  much  like  it  abounds  in  California.  Our  other  poisonous 
Rhu8  (R.  venenata) y  commonly  called  poison  dogwood,  is  in  no 
way  represented  in  Western  America,  but  has  so  close  an  analogue 
in  Japan  that  the  two  were  taken  for  the  same  by  Thunberg  and 
Linnseus,  who  called  them  both  R.  Vemix, 

Our  northern  fox-grape,  Vitis  Labi-usca^  is  wholly  confined  to 
the  Atlantic  States,  except  that  it  reappears  in  Japan  and  that 
region. 

The  original  Wistaria  is  a  woody  leguminous  climber  with  showy 
blossoms,  native  to  the  Middle  Atlantic  States ;  the  other  species, 
which  we  so  pinch  prize  in  cultivation,  W,  Sinenms  is  from  China j 
as  its  name  denotes,  or  perhaps  only  from  Japan,  where  it  is  cer- 
tainly indigenous. 
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Our  yellowr-wood  (Cladrastis)  inhabits  a  very  limited  district 
on  the  western  slope  of  the  Alleghanies.  Its  only  and  very  near 
relative,  Maaekia,  is  in  Mandehuria. 

The  Hydrangeas  have  some  species  in  our  Alleghany  region  ;•  all 
the  rest  belong  to  the  Chino- Japanese  region  and  its  continuation 
westward.  The  same  may  be  said  of  Philadelphus,  except  that 
there  are  one  or  two  mostly  very  similar  species  in  California  and 
Oregon. 

Our  blue  cohosh  (Caulophyllum)  is  confined  to  the  woods  of 
the  Atlantic  States,  but  has  lately  been  discovered  in  Japan.  A 
peculiar  relative  of  it,  Diphylleia,  confined  to  the  higher  Allegha- 
nies, is  also  repeated  in  Japan,  with  a  slight  difference,  so  that  it 
may  barely  be  distinguished  as  another  species.  Another  relative 
is  our  twin-leaf  (Jeffersonia)  of  the  Alleghany  region  alone ;  a 
second  species  has  lately  turned  up  in  Mandehuria.  A  relative  of 
this  is  Podophyllum,  our  mandrake,  a  common  inhabitant  of  the 
Atlantic  United  States,  but  found  nowhere  else.  There  is  one 
other  species  of  it,  and  that  is  in  the  Himalayas.  Here  are  four 
most  peculiar  genera  of  one  family,  each  of  a  single  species  in  the 
Atlantic  United  States,  which  are  duplicated  on  the  other  side  of 
the  world,  either  in  identical  or  almost  identical  species,  or  in  an 
analogous  species,  while  nothing  else  of  the  kind  is  known  in  any 
other  part  of  the  world. 

I  ought  not  to  omit  ginseng,  the  root  so  prized  by  the  Chinese, 
which  they  obtained  from  their  northern  provinces  and  Mand- 
ehuria, and  which  is  now  known  to  inhabit  Corea  and  Northern 
Japan.  The  Jesuit  Fathers  identified  the  plant  in  Canada  and  the 
Atlantic  States,  brought  over  the  Chinese  name  by  which  we  know 
it,  and  established  the  trade  in  it,  which  was  for  many  yeai's  most 
profitable.  The  exportation  of  ginseng  to  China  probably  has  not 
yet  entirely  ceased.  Whether  the  Asiatic  and  the  Atlantic 
American  ginsengs  are  exactly  of  the  same  species  or  not  is  some- 
what uncertain,  but  they  are  hardly,  if  at  all,  distinguishable. 

There  is  a  shrub,  EUiottia,  which  is  so  rare  and  local  that  it  is 
known  only  at  two  stations  on  the  Savannah  River,  in  Geoi^a. 
It  is  of  peculiar  structure,  and  was  without  near  relative  until 
one  was  lately  discovered  in  Japan  (Tripetaleia),  so  like  it  as 
hardly  to  be  distinguishable  except  by  having  the .  parts  of  the 
blossom  in  threes  instead  of  fours,  —  a  difference  which  is  not 
uncommon  in  the  same  genus,  or  even  in  the  same  species. 
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Suppose  Elliottia  had  happened  to  be  collected  only  once,  a 
good  while  ago,  and  all  knowledge  of  the  limited  and  obscure 
locality  were  lost ;  and  meanwhile  the  Japanese  form  came  to  be 
known.  Such  a  case  would  be  parallel  with  an  actual  one.  A 
specimen  of  a  peculiar  plant  (Shortia  galacifolia)  was  detected  in 
the  herbarium  of  the  elder  Michaux,  who  collected  it  (as  his  auto- 
graph ticket  shows)  somewhere  in  the  high  Alleghany  Mountains, 
more  than  eighty  years  ago.  No  one  has  seen  the  living  plant 
since  or  knows  where  to  find  it,  if  haply  it  still  flourishes  in  some 
secluded  spot.  At  length  it  is  found  in  Japan ;  and  I  had  the 
satisfaction  of  making  the  identification.*  One  other  relative  is 
also  known  in  Japan;  and  another,  still  unpublished,  has  just 
been  detected  in  Thibet. 

Whether  the  Japanese  and  the  Alleghanian  plants  are  exactly 
the  same  or  not,  it  needs  complete  specimens  of  the  two  to  settle. 
So  far  as  we  know  they  are  just  alike,  and  even  if  some  difference 
were  discerned  between  them,  it  would  not  appreciably  alter 
the  question  as  to  how  such  a  result  came  to  pass.  Each  and 
every  one  of  the  analogous  cases  I  have  been  detailing — and 
very  man}'  more  could  be  mentioned  —  raises  the  same  question, 
and  would  be  satisfied  with  the  same  answer. 

These  singular  relations  attracted  my  curiosity  early  in  the 
course  of  my  botanical  studies,  when  comparatively  few  of  them 
were  known,  and  my  serious  attention  in  later  years,  when  I  had 
numerous  and  new  Japanese  plants  to  study  in  the  collections 
made  (by  Messrs.  Williams  and  Morrow)  during  Commodore 
Perry's  visit  in  1853,  and,  especially,  by  Mr.  Charles  Wright,  in 
Commodore  Rodgers'  expedition  in  1855.  I  then  discussed  this 
subject  somewhat  fully,  and  tabulated  the  facts  within  my  reach .f 

This  was  before  Heer  had  developed  the  rich  fossil  botany  of 
the  Arctic  zone,  before  the  immense  antiquity  of  existing  species 
of  plants  was  recognized,  and  before  the  publication  of  Darwin's 
now  famous  volume  on  the  "Origin  of  Species"  had  introduced  and 
familiarized  the  scientific  world  with  those  now  current  ideas 
respecting  the  history  and  vicissitudes  of  species  with  which  I 
attempted  to  deal  in  a  moderate  and  feeble  way. 

My  speculation  was  based  upon  the  former  glaciation  of  the 
northera  temjperate  zone,  and  the  inference  of  a  warmer  period 

♦  Amer.  Jour.  Science^  1807,  p.  402 ;  Proceed.  Amer.  Acad.,  8,  p.  244. 
t  Mem.  Amer.  Acad,  vol  6. 
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preceding  and  perhaps  following.  I  considered  that  our  own 
present  vegetation,  or  its  proximate  ancestry,  must  have  occupied 
the  arctic  and  subarctic  regions  in  pliocene  times,  and  that  it  had 
been  gradually  pushed  southward  as  the  temperature  lowered  and 
the  glaciation  advanced,  even  beyond  its  present  habitation ;  that 
plants  of  the  same  stock  and  kindred,  probably  ranging  round 
the  arctic  zone  as  the  present  arctic  species  do,  made  their  forced 
migration  southward  upon  widely  different  longitudes,  and  receded 
more  or  less  as  the  climate  grew  warmer ;  that  the  general  differ- 
ence of  climate  which  marks  the  eastern  and  the  western  sides  of 
the  continents, —  the  one  extreme,  the  other  mean  —  was  doubt- 
less even  then  established,  so  that  the  same  species  and  the  same 
sorts  of  species  would  be  likely  to  secure  and  retain  foothold  iu 
the  similar  climates  of  Japan  and  the  Atlantic  United  States,  but 
not  in  intermediate  regions  of  different  distribution  of  heat  and 
moisture ;  so  that  different  species  of  the  same  genus,  as  in 
Torreya,  or  different  genera  of  the  same  group,  as  redwood,  Taxo- 
dium  and  Glyptostrobus,  or  different  associations  of  forest  trees, 
might  establish  themselves  each  in  the  region  best  suited  to  its 
particular  requirements,  while  they  would  fail  to  do  so  in  any  other. 
These  view^s  implied  that  the  sources  of  our  actual  vegetation  and 
the  explanation  of  these  peculiarities  were  to  be  sought  in, 
and  presupposed,  an  ancestry  in  pliocene  or  still  earlier  times, 
occupying  the  high  northern  regions.  And  it  was  thought  that 
the  occurrence  of  peculiarly  North  American  genera  in  Europe  in 
the  tertiary  period  (such  as  Taxodium,  Carya,  Liquidarabar,  Sas- 
safras, Neguudo,  etc.),  might  be  best  explained  on  the  assumption 
of  earl}''  interchange  and  diffusion  through  North  Asia,  rather  than 
by  that  of  the  fabled  Atlantis. 

The  hypothesis  supposed  a  gradual  modification  of  species  in 
different  directions  under  altering  conditions,  at  least  to  the 
extent  of  producing  varieties,  subspecies  and  representative 
species,  as  they  may  be  variously  regarded ;  likewise  the  single 
and  local  origination  of  each  type,  which  is  now  almost  univers- 
ally taken  for  granted. 

The  remarkable  facts  in  regard  to  the  Eastern  American  and 
Asiatic  floras  which  these  speculations  were  to  explain,  have  since 
increased  in  number,  more  especially  through  the  admirable  col- 
lections of  Dr.  Maximowitz  in  Japan  and  adjacent  countries,  and 
the  critical  comparisons  he  has  made  and  is  still  engaged  upon. 
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I  am  bou^d  to  state  that,  in  a  recent  general  work  *  by  a  distin- 
guished European  botanist,  Prof.  Grisebach  of  Guttingen,  these 
facts  have  been  emptied  of  all  special  significance,  and  the  rela- 
tions between  the  Japanese  and  the  Atlantic  United  States  floras 
declared  to  be  no  more  intimate  than  might  be  expected  from  the 
situation,  climate,  and  present  opportunity  of  interchange.  This 
extraordinary  conclusion  is  reached  by  regarding  as  distinct 
species  all  the  plants  common  to  both  countries  between  which  any 
diflerences  have  been  discerned,  although  such  difterences  would 
probably  count  for  little  if  the  two  inhabited  the  same  country,  thus 
transferring  many  of  my  list  of  identical  to  that  of  representative 
species;  and,  then,  by. simply  eliminating  from  consideration  the 
whole  array  of  representative  species,  i.  e.,  all  cases  in  which  the 
Japanese  and  the  American  plant  are  not  exactly  alike.  As  if,  by 
pronouncing  the  cabalistic  word  species  the  question  were  settled, 
or  rather  the  greater  part  of  it  remanded  out  of  the  domain  of  sci- 
ence;—  as  if,  while  complete  identity  of  forms  implied  commu- 
nity of  origin,  anything  short  of  it  carried  no  presumption  of  the 
kind  ;  so  leaving  all  these  singular  duplicates  to  be  wondered  at, 
indeed,  but  wholly  beyond  the  reach  of  inquiry  ! 

Now  the  only  known  cause  of  such  likeness  is  inheritance  ;  and 
as  all  transmission  of  likeness  is  with  some  difference  in  individ- 
uals, and  as  changed  conditions  have  resulted,  as  is  well  known, 
in  very  considerable  diflerences,  it  seems  to  me  that,  if  the  high 
antiquity  of  our  actual  vegetation  could  be  rendered  probable,  not 
to  say  certain,  and  the  fonmer  habitation  of  any  of  our  species 
or  of  very  near  relatives  of  them  in  high  northern  regions  could 
be  ascertained,  my  whole  case  would  be  made  out.  The  needful 
facts,  of  which  I  was  ignorant  when  my  essay  was  published,  have 
now  been  for  some  years  made  known,  —  thanks,  mainly,  to  the  re- 
searches of  Ileer  upon  ample  collections  of  arctic  fossil  plants. 
These  are  confirmed  and  extended  by  new  investigations,  by  Ileer 
and  Lesquereux,  the  results  of  which  have  been  indicated  to  me  by 
the  latter. 

The  Taxodium,  which  everywhere  abounds  in  the  miocene  form- 
ations in  Europe,  has  been  specially  identified,  first  by  Goeppert, 
then  by  Heer,  with  our  common  cypress  of  the  Southern  States. 
It  has  been  found,  fossil,  in  Spitzbei^en,  Greenland  and  Alaska, 

*  Die  Vegetation  der  Erde  nach  Ihrer  kllmatischen  AnordDang.    1871. 
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—  in  the  latter  country  along  with  the  remains  of  another  form, 
distinguishable,  but  very  like  the  common  species ;  and  this  has 
been  identified  by  Lesquer^ux  in  the  miocene  of  the  Rocky 
Mountains.  So  there  is  one  species  of  tree  which  has  come  down 
essentially  unchanged  from  the  tertiary  period,  which  for  a  long 
while  inhabited  both  Europe  and  North  America,  and  also,  at  some 
part  of  the  period,  the  region  which  geographically  connects  the 
two  (once  doubtless  much  more  closely  than  now),  but  has  sur- 
vived only  in  the  Atlantic  United  States  and  Mexico. 

The  same  Sequoia  which  abounds  in  the  same  miocene  forma- 
tions in  Northern  Europe  has  been  abundantly  found  in  those 
of  Iceland,  Spitzbergen,  Greenland,  Mackenzie  River  and  Alaska. 
It  is  named  S.  Langsdorfii^  but  is  pronounced  to  be  very  much  like 
6'.  sempervirens^  our  living  redwood  of  the  Califomian  coast,  and 
to  be  the  ancient  representative  of  it.  Fossil  specimens  of  a  sim- 
ilar, if  not  the  same,  species  have  recently  been  detected  in  the 
Rocky  Mountains  by  Ilayden,  and  determined  by  our  eminent 
palflBontological  botanist,  Lesquereux ;  and  he  assures  me  that  he 
has  the  common  redwood  itself  from  Oregon  in  a  deposit  of  terti- 
ary age.  Another  Sequoia  {S,  Stemhergii)  discovered  in  miocene 
deposits  in  Greenland,  is  pronounced  to  be  the  representative  of 
S,  gigantea^  the  big  tree  of  the  Californian  Sierra.  If  the  Taxodium 
of  the  tertiary  time  in  Europe  and  throughout  the  Arctic  regions 
is  the  ancestor  of  our  present  bald  cypress, —  which  is  assumed  in 
regarding  them  as  specifically  identical, — then  I  think  we  may, 
with  our  present  light,  fairly  assume  that  the  two  redwoods  of 
California  are  the  direct  or  collateral  descendants  of  the  two 
ancient  species  which  so  closely  resemble  them. 

The  forests  of  the  Arctic  zone  in  tertiary  times  contained  at 
least  three  other  species  of  Sequoia,  as  determined  by  their 
remains,  one  of  which,  from  Spitzbergen,  also  much  resembles  the 
common  redwood  of  California.  Another,  "  which  appears  to  have 
been  the  commonest  coniferous  tree  on  Disco,"  was  common  in 
England  and  some  other  parts  of  Europe.  So  the  Sequoias,  now 
.y'  remarkable  for  their  restricted  station  and  numbers,  as  well  as  for 
their  extraordinary  size,  are  of  an  ancient  stock ;  their  ancestors 
and  kindred  formed  a  large  part  of  the  forests  which  flourished 
throughout  the  polar  regions,  now  desolate  and  ice-clad,  and  which  • 
extended  into  low  latitudes  in  Europe.  On  this  continent  one  spe- 
cies, at  least,  had  reached  to  the  vicinity  of  its  present  habitat 
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before  the  glaeiation  of  the  region.  Among  the  fossil  specimens 
alreadj^  found  in  California,  but  which  our  trustworthy  palce- 
ontological  botanist  has  not  yet  had  time  to  examine,  we  may 
expect  to  find  evidence  of  the  early  arrival  of  these  two  redwoods 
upon  the  ground  which  they  now,  after  much  vicissitude,  scantily 
occupy. 

Differences  of  climate,  or  circumstances  of  migration,  or  both, 
must  have  determined  the  survival  of  Sequoia  upon  the  Pacific,      ^ 
and  of  Taxodium  upon  the  Atlantic  coast.     And  still  the  redwoods 
will  not  stand  in  the  east,  nor  could  our  Taxodium  find  a  congenial 
.station  in  California. 

As  to  the  remaining  near  relative  of  Sequoia,  the  Chinese  Glj'p- 
tostrobus,  a  species  of  it,  and  its  veritable  representative,  was 
contemporaneous  with  Sequoia  and  Taxodium,  not  only  in  tem- 
perate Europe,  but  throughout  the  Arctic  regions  from  Greenland 
to  Alaska,  Very  similar  would  seem  to  have  been  the  fate  of  a 
more  familiar  g^mnospermous  tree,  the  Gingko  or  Salisburia.  It 
is  now  indigenous  to  Japan  only.  Its  ancestor,  as  we  may  fairly 
call  it,  since,  according  to  Heer,  "  it  corresponds  so  entirely  with 
the  living  species  that  it  can  scarcely  be  separated  fVom  it,"  once 
inhabited  Northern  Europe,  and  the  whole  Arctic  region  round  to 
Alaska,  and  had  even  a  representative  farther  south,  in  our 
Rocky  Mountain  district.  For  some  reason,  this  and  Glyptos- 
trobus  survived  only  on  the  shores  of  Eastern  Asia. 

Libocedrus,  on  the  other  hand,  appears  to  have  cast  in  its  lot 
with  the  Sequoias.  Two  species,  according  to  Heer,  were  with 
them  in  Spitzbergen.  Of  the  two  now  living,  L.  decurrens,  the 
incense-cedar,  is  one  of  the  noblest  associates  of  the  present  red- 
woods ;  the  other  is  far  south  in  the  Andes  of  Chili. 

The  genealogy  of  the  Ton-eyas  is  more  obscure ;  yet  it  is  not 
unlikely  that  the  yew-like  trees,  named  Taxites,  which  flourished 
with  the  Sequoias  in  the  tertiaiy  Arctic  forests,  are  the  remote 
ancestors  of  the  three  species  of  Torreya,  now  severally  in  Florida, 
in  California,  and  in  Japlan. 

As  to  the  pines  and  firs,  these  were  more  numerously  associated 
with  the  ancient  Sequoias  of  the  polar  forests  than  with  their 
present  representatives,  but  in  different  species,  apparently  more 
like  those  of  Eastern  than  of  Western  North  America.  They 
must  have  encircled  the  polar  zone  then,  as  they  encircle  the 
present  temperate  zone  now. 

AMKR.  KATURALIST,  VOL.  YI.  88 
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I  must  refrain  from  all  enumeration  of  the  angiospermous  or 
ordinary  deciduous  trees  and  shrubs,  which  are  now  known,  by 
their  fossil  remains,  to  have  flourished  throughout  the  polar  regions 
when  Greenland  better  deserved  its  name  and  enjoyed  the  present 
climate  of  New  England  and  New  Jersey.  Then  Greenland  and 
the  rest  of  the  north  abounded  with  oaks,  representing  the  several 
groups  of  species  which  now  inhabit  both  our  eastern  and  western 
forest  districts  j  several  poplars,  one  very  like  our  balsam  poplar, 
or  balm  of  Gilead  tree  ;  more  beeches  than  there  are  now,  a  horn- 
beam, and  a  hop-hornbeam,  some  birches,  a  persimmon,  and  a 
planer- tree,  near  representatives  of  those  of  the  Old  World,  at  least 
of  Asia,  as  well  as  of  Atlantic  North  America,  but  all  wanting 
in  California ;  one  Juglans  like  the  walnut  of  the  Old  World,  and 
another  like  our  black  walnut ;  two  or  three  grapevines,  one  near 
our  Southern  fox  grape  or  Muscadine,  another  near  our  Northern 
frost  grape  ;  a  Tilia,  very  like  our  basswood  of  the  Atlantic  States 
only ;  a  Liquidambar ;  a  Magnolia,  which  recalls  our  M.  grandi- 
flora;  a  Liriodendron,  sole  representative  of  our  tulip-tree ;  and  a 
sassafras,  very  like  the  living  tree. 

Most  of  these,  it  will  be  noticed,  have  their  nearest  or  their  only 
living  representatives  in  the  Atlantic  States,  and  when  elsewhere, 
mainly  in  Eastern  Asia.  Several  of  them,  or  of  species  like  them, 
have  been  detected  in  our  tertiary  deposits,  west  of  the  Missis- 
sippi, by  Newberry  and  Lesquereux. 

Herbaceous  plants,  as  it  happens,  are  rarely  preserved  in  a 
fossil  state,  else  they  would  probably  supply  additional  testimony 
to  the  antiquity  of  our  existing  vegetation,  its  wide  diflusion  over 
the  northern  and  now  frigid  zone,  and  its  enforced  migrations 
under  changes  of  climate. 

Concluding,  then,  as  we  must,  that  our  existing  vegetation  is  a 
continuation  of  that  of  the  tertiary  period,  may  we  suppose  that 
it  absolutely  originated  then?  Evidently  not.  The  preceding 
cretaceous  period  has  furnished  to  Carruthers  in  Europe  a  fossil 
fruit  like  that  of  the  Sequoia  gigantea  of  the  famous  groves,  asso- 
ciated with  pines  of  the  same  character  as  those  that  accompany 
the  present  tree  ;  has  furnished  to  Heer,  from  Greenland,  two  more 
Sequoias,  one  of  them  identical  with  a  tertiary  species,  and  one 
nearly  allied  to  Sequoia  Langsdorfii,  which  "in  turn  is  a  probable 
ancestor  of  the  common  Californian  redwood ;  has  Airnished  to 
Lesquereux  in   North  America  the  remains  of  another  ancient 
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Sequoia,  a  Glyptostrobus,  a  Liqnidanibar  which  well  represents 
our  sweet-gum  tree,  oaks  analogous  to  living  ones,  leaves  of  a 
plane-tree,  which  are  also  in  the  tertiary  and  are  scarcely  distin- 
guishable from  our  own  Platanus  occidentalism  of  a  magnolia  and 
tulip-tree,  and  "of  a  sassafras  undistinguishable  from  our  living 
species."  I  need  not  continue  the  enumeration.  Suffice  it  to  say 
that  the  facts  justify  the  conclusion  which  Lesquereux  —  a  very 
scrupulous  investigator — has  already  announced:  "that  the  es-  . 
sential  types  of  our  actual  flora  are  marked  in  the  cretaceous  (^ 
period,  and  have  come  to  us  after  passing,  without  notable 
changes,  through  the  tertiary  formations  of  our  continent." 

According  to  these  views,  as  regards  plants  at  least,  the 
adaptation  to  successive  times  and  changed  conditions  has  been 
maintained,  not  by  absolute  renewals,  but  by  gradual  modifica- 
tions. I,  for  one,  cannot  doubt  that  the  present  existing  species 
are  the  lineal  successors  of  those  that  garnished  the  earth  in  the 
old  time  before  them,  and  that  they  were  as  well  adapted  to  their 
surroundings  then,  as  those  which  flourish  and  bloom  around  us 
are  to  their  conditions  now.  Order  and  exquisite  adaptation 
did  not  wait  for  man's  coming,  nor  were  they  ever  stereotyped. 
Organic  nature — by  which  I  mean  the  system  and  totality  of  liv- 
ing things,  and  their  adaptation  to  each  other  and  to  the  world  — 
with  all  its  apparent  and  indeed  real  stability,  should  be  likened, 
not  to  the  ocean,  which  varies  only  by  tidal  oscillations  from  a 
fixed  level  to  which  it  is  always  returning,  but  rather  to  a  river,  so 
vast  that  we  can  neither  discern  its  shores  nor  reach  its  sources, 
whose  onward  flow  is  not  less  actual  because  too  slow  to  be 
observed  by  the  ephemerce  which  hover  over  its  surface,  or  are 
borne  upon  its  l>osom. 

Such  ideas  as  these,  though  still  repugnant  to  some,  and  not 
long  since  to  many,  have  so  possessed  the  minds  of  the  naturalists 
of  the  present  day,  that  hardly  a  discourse  can  be  pronounced  or 
an  investigation  prosecuted  without  reference  to  them.  I  suppose 
that  the  views  here  taken  are  little,  if  at  all,  in  advance  of  the 
average  scientific  mind  of  the  day.  I  cannot  regard  them  as  less 
noble  than  those  which  they  are  succeeding. 

An  able  philosophical  writer.  Miss  Frances  Power  Cobbe,  has 
recently  and  truthfully  said  :♦ 

*  Darwinism  in  Morals;  in  Theological  Review,  April,  1871. 
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"  It  is  a  singular  fact,  that  when  we  can  find  out  how  anything 
is  done,  our  first  conclusion  seems  to  be  that  Grod  did  not  do  it. 
No  matter  how  wonderful,  how  beautiful,  how  intimately  complex 
and  delicate  has  been  the  machinery  which  has  worked,  perhaps 
for  centuries,  perhaps  for  millions  of  ages,  to  bring  about  some  be- 
neficent result,  if  we  can  but  catch  a  glimpse  of  the  wheels  its 
divine  character  disappears." 

I  agree  with  the  writer  that  this  first  conclusion  is  premature 
and  unworthy  ;  I  will  add  deplorable.  Through  what  faults  or  in- 
firmities of  dogmatism  on  the  one  hand  and  skepticism  on  the  other 
it  came  to  be  so  thought,  we  need  not  here  consider.  Let  us  hope, 
and  I  confidently  expect,  that  it  is  not  to  last ;— that  the  religious 
faith  which  survived  without  a  shock  the  notion  of  the  fixity  of  the 
earth  itself,  may  equally  outlast  the  notion  of  the  absolute  fixity 
of  the  species  which  inhabit  it;  —  that,  in  the  future  even*'more 
than  in  the  past,  faith  in  an  order^  which  is  the  basis  of  science, 
will  not  (as  it  cannot  reasonably)  be  dissevered  from  faith  in  an 
Ordainerj  which  is  the  basis  of  religion. 


THE  WHITE   COFFEE-LEAF  MINER. 

[Concluded  from  June  number,  p.  341.] 
BY   B.  PICKMAN   MANN. 

Abundance, —  Some  idea  of  the  abundance  of  these  insects  may 
be  given  by  stating  that,  although,  as  I  was  frequently  told,  they 
were  much  less  destructive  than  usual  during  the  year  in  which 
I  observed  them,  yet  from  one  tree,  which  I  chose  for  an  experi- 
ment as  not  exceptional  unless  by  reason  of  its  size,  I  picked 
one  hundred  and  fifty-three  leaves  in  the  course  of  nineteen  min- 
utes, endeavoring  at  the  same  time  to  select  only  those  leaves 
which  contained  living  larvae,  and  to  leave  those  from  which  the 
larvae  had  escaped.  Of  these  leaves  forty-four  contained  recent 
mines,  but  the  larvae  had  escaped  ;  ninety  contained  one  hundred 
and  twenty-two  mines  still  inhabited ;  the  rest  contained  old  mines 
or  blotches  made  by  a  fungus  which  also  attacks  the  leaves. 

Marnier  of  Devastation. — The  injury  caused  by  this  insect  is 
due  to  the  destruction  of  the  digestive  and  respiratory  organs  of 
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the  plant.  The  larva  ''  absorbs  the  sap,  obstructs  the  circulatoiy 
channels,  and  impedes  the  vegetable  respiration"  (Madinier,  1.  c. 
p.  33),  thus  depriving  the  plant  of  its  food,  or  preventing  the 
food  fVom  becoming  fit  to  sustain  life,  in  consequence  of  which 
the  plant  becomes  exhausted,  and  either  dies,  or  bears  fewer  and 
smaller  fruit. 

Amount  of  Devastation.  —  Guerin  says  (M^m.  etc.  p.  12 ; 
[Dumeril,  Rapp.,]  p.  33)  that  in  the  Antilles  ''all  the  coffee-trees 
were  feeble  and  languishing:  they  bore  only  small  and  stunted 
fruits,  their  leaves  were  spotted  or  blackened,  in  [great]  part 
dried  up,  and  although  dead,  remaining  upon  the  branches,  *  * 
which  rendered  these  shrubs  languishing,  and  had  even  caused  the 
death  of  many  of  them."  Madinier  says  (1.  c.  p.  33)  that  owing 
to  the  attacks  of  insects,  of  which  this  is  the*  most  noxious,  the 
culture  of  the  coffee-tree  was  abandoned  in  the  island  of  Marti- 
nique. This  insect  is  said  to  lessen  the  coffee-crop  of  Brazil  by 
at  least  one-fifth. 

Enemies:  Fungus, — The  leaves  of  the  coffee- tree  sometimes  turn 
yellow  at  the  tip  or  some  portion  of  the  edge.  The  spots  thus 
formed  increase  in  size  until  they  cover  the  whole  leaf,  gradually " 
turning  to  a  brown  color,  by  which  time  the  leaf  has  become  dried 
up.  These  spots  may  be  easily  distinguished  from  those  made  by 
the  larva,  because  the  two  skins  of  the  leaf  which  is  attacked  by  this 
disease  cannot  be  separated,  and  the  color  is  more  uniform, 
appearing  equally  on  both  surfaces  of  the  leaf.  I  was  told  that 
this  was  the  work  of  a  fungus.  It  attacks  leaves  which  have  or 
have  not  been  injured  by  the  larva,  but  seems  to  find  more  ready 
lodgment  on  such  part  of  the  leaf  as  has  been  injured  previouslj-. 
It  appears  in  these  cases  to  kill  the  larva  within  the  mine,  as  many 
mines  recently  begun  are  found  to  contain  the  flat  and  empty 
skin  of  the  larva,  with  no  indication  of  another  destroyer,  but 
I  may  have  been  misled  in  my  judgment  by  seeing  the  interrupted 
labor  of  the  Eulophus  of  which  I  will  speak  next. 

Enemies :  Parasites,  —  I  have  found  two  ichneumons  parasitic 
upon  the  insect :  one  upon  the  larva,  the  other  upon  the  pupa.  I 
have  also  found  great  numbers  of  mites  (Acarina)  living  in  the 
mines.  The  first  of  these  ichneumons,  which  feeds  upon  the 
larva  of  Cemiostoma  coffedlum^  was  found  several  times  under 
a  small  roundish  blotch  of  a  grayish-brown  color  (about  the  same 
in  color  as  the  fungus-spot),  which  was  dotted  with  black  dots,  as 
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if  a  lichen  Lad  grown  upon  it.     These  black  dots  may  have  been 
the  frass  of  the  larva,  which  showed  through  the  epidermis. 

Where  the  ichneumon  had  escaped  from  these  dotted  blotches, 
it  had  cut  out  an  oval  or  rounded  hole  in  the  upper  surface  of  the 
blotch.  Once,  before  I  broke  open  one  of  these  mines  from  which 
the  ichneumon  had  escaped,  I  found  the  pupa-skin  in  sitxi^  with  its 
broken  end  just  touching  the  hoje,  through  which  it  could  be  seen. 
The  hole  was  about  0  2  millimeter  in  diameter, 

I  found  several  of  these  blotches  which  had  no  hole  in  them, 
and  yet  I  found  no  ichneumon  within,  but  the  larva-skin  flat  and 
empty.  This  led  me  to  think  that  the  fungus  which  I  have  men- 
tioned may  kill  and  exhaust  some  larvae. 

According  to  Ratzeburg  (Ichneumonen  der  Forstinsecten,  i, 
(1844),  p.  158),  this  ichneumon  belongs  to  the  genus  Eulophus,  in 
the  family  of  Chalcididoe.  I  have  not  been  able  to  make  a  satis- 
factory figure  of  it,  owing  to  the  injured  condition  of  the  only  three 
examples  which  I  succeeded  in  preserving.  It  may  be  called 
Eulophus  cemiostomatis^  if  it  has  not  been  previously  described. 

The  imago  is  metallic  green  or  coppery ;  the  wings  are  trans- 
■  parent,  somewhat  iridescent ;  the  fore  wings  crossed  by  a  brownish 
cloud  bej'ond  the  middle.  The  fore  wings  have  no  other  vein 
than  a  double  one  near  the  front  margin,  which  is  bent  at  about 
one-quaiiier,  and  ends  in  a  fork  at  about  three-quarters  of  the 
distance  between  the  base  and  the  tip,  sending  one  prong  of  the 
fork  in  line  with  the  vein,  and  the  other  towards  the  inner  angle 
of  the  wing.  The  inner  margin  of  the  fore  wing  is  also  thickened 
for  a  short  distance  near  the  middle  ;  and  the  front  margin  of  the 
hind  wing  is  thickened  along  more  than  half  its  length  from  the 
base.  All  the  wings  are  fringed  around  their  margins,  and  the 
wings  as  well  as  the  diflerent  parts  of  the  body  and  legs  are 
pubescent.  The  antennae  are  eight-jointed,  thinly  haired  ;  the  first 
joint  long,  enlarged  at  the  apex  ;  the  last  three  joints  forming  an 
ovate-conical  club  ;  the  intermediate  four  joints  ovate-cylindrical, 
Tlie  abdomen  is  elongate- oval,  attached  to  the  thorax  by  a  broad 
neck,  and  is  turned  up  at  the  sides.  The  tarsi  are  four-jointed. 
The  length  of  the  head  and  body  is  about  0*8  millimeter,  the 
expanse  of  wings  about  1-5  millimeters. 

The  pupa  when  seen  through  the  pupa-skin  seems  to  be 
longer  than  the  imagos. — The  pupa-skins  look  lai^e ;  all  are 
alike ;  one  or  two  were  sufficiently  transparent  to  allow  the  occu- 
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pant  to  be  seen,  which  was  much  narrower  than  the  pupa-skin. 
From  one  pupa-skin  I  hatched  one  of  these  ichneumons.  I 
found  them  during  all  the  time  (April  to  June)  in  which  I  studied 
the  Cemiostoma.  In  the  one  hundred  and  fifty-three  leaves  men- 
tioned I  found  eight  mines  containing  these  insects.  Afterwards 
I  obtained  two  from  a  box  containing  leaves. 

The  second  ichneumon  parasitic  on  the  Cemiostoma  coffeellum^ 
inhabits  the  larva  whjle  it  is  still  in  the  mine,  as  I  learned  by 
finding  an  immature  example  dead  within  the  thin  and  dried  skin 
of  a  nearly  full-grown  larva,  but  I  believe   that  it  usually. does 

Fig.  130. 


Bracon  Parasite  of  the  Coffee  Moth. 

not  kill  its  victim  until  after  the  Leaf-miner  has  become  a  pupa. 
It  then  completes  its  work  of  destruction  and  cuts  a  hole  in  the 
upper  side  of  the  cocoon,  through  which  it  escapes. 

It  belongs  to  that  subfamily  of  the  ichneumons  called  Braconi- 
dce;  consequently  I  will  call  it  Bracon  letifer;  but  as  far  as  I  have 
examined  its  characters,  it  corresponds  more  nearly  to  the  genus 
Rogas  than  to  any  other  genus  described  in  Curtis'  "British 
Entomology,"  and  seems  to  be  congeneric  with,  and  judging  by  the 
venation  of  the  wings,  nearly  related  to  Exotliecus  exsertor^  as 
given  in  Wesmael's  "  Monographic  des  Braconides  de  Belgique  " 
in  the  Nouvelles  M^moiresde  T Academic  de  Bruxelles,  xi  (1838), 
p.  73,  and  accompanying  plate,  fig.  10. 
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The  perfect  insect  (Fig.  130)  is  honey  yellow,  except  the  eyes, 
ocelli,  and  sometimes  the  ocellar  space,  which  are  black.  The 
antennae  are  also  black,  and  consist  of  twelve  slender,  sub-equal, 
uniformly  cylindncal  joints  beyond  the  scape,  which  seems  to 
consist  of  two  short,  stout  joints,  making  fourteen  in  all.  The- 
head  is  transverse ;  the  front  projects  slightly  beyond  the  eyes ; 
the  hind  margin  of  the  vertex  is  emarginate,  the  emargination 
filled  with  the  upper  edge  of  the  occiput.  The  three  ocelli  are 
arranged  triangularly ;  in  some  examples  they  are  approximate, 
in  others  distant,  which  may  be  a  sexual  difference.  The  neck  is 
distinct;  the  back  of  the  mesothorax  sub-hexagonal,  rounded, 
tapering  anteriorly.  In  some  of  my  examples  the  abdomen 
is  elongate,  subclavate ;  in  others  it  is  rotund  ate.  I  think  the 
shape  given  in  the  figure  is  the  most  lifelike.  In  some  examples 
the  veins  near  the  extremity  df  the  wings  are  very  feebly  devel- 
oped. The  wings  are  fringed.  The  legs,  abdomen,  thorax,  head, 
antennae  and  wings  are  pubescent.  Length  1*9  millimeters; 
expanse  4*7  millimeters.  The  immature  example,  or  pupa  of  the 
Bracon^  which  I  found  as  stated  above,  had  wing  pads  instead 
of  wings.  These  were  dark,  smoky  black,  0*5  millimeter  long. 
The  antennae  are  honey  yellow,  instead  of  black,  as  in  the  devel- 
oped specimens.  They  lie  along  the  breast,  and  reach  to  the  end 
of  the  posterior  /emora,  which  is  about  the  length  of  the  whole 
body.  The  first  two  joints  are  retracted  within  a  cavity  in  the 
front  of  the  head,  which  seems  to  be  the  result  of  a  doubling  in 
of  the  front.  Only  the  two  posterior  ocelli  are  visible,  distant, 
and  though  enough  of  the  front  remains  to  contain  the  anterior 
ocellus,  it  seems  as  if  it  must  be  still  farther  forward  than  in  the 
imago.  The  hind  pair  of  legs  is  stuck  straight  out  behind.  (The 
abdomen  is  broken  off.)  The  first  and  second  pair  of  legs  have 
the  femur  folded  forwards ;  the  tibia  and  tarsus  lie  towards  the 
end  of  the  body.  This  example  lay  within  the  skin  of  the  larva, 
with  its  head  towards  the  head  of  the  larva. 

A  possible  enemy  is  a  greenish-yellow  spider  which  draws  down 
the  edge  of  a  coffee-leaf  on  the  under  side,  and  spins  a  light  web 
from  this  edge  to  the  surface  of  the  leaf,  leaving  each  end  of  the 
nest  open. 

Geographical  Distribution,  —  As  we  have  stated,  M.  Perrottet 
met  these  insects  in  the  Antilles  ;  M.  Madinier  found  them  in  the 
island  of  Martinique ;   and  I  observed  them  in  the  Province  of 
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Rio  de  Janeiro.  They  are  said  to  extend  over  the  whole  coffee- 
region  of  Brazil. 

Histoiy,  —  Dr.  Christovao,  and  his  brother  Col.  Antonio  Correa 
e  Castro  told  me  that  the  coffee-trees  were  first  introduced  into 
Brazil  by  the  Brazilian  Minister  at  Paris,  who  sent  two  plants  to 
the  city  of  Rio  de  Janeiro,  where  they  were  planted  on  Mount 
Tijuca.  From  these  two  plants  many  others  were  obtained,  which 
were  kept  in  gardens  as  ornamental  shrubs.  Some  of  these  were 
afterwards  distributed  to  the  plantations  to  be  cultivated  for  com- 
mercial purposes.  From  them  sprung  the  coffee-plantations  of 
Brazil.  Until  about  twenty  years  ago  these  plantations  were  free 
fi-om  all  noticed  pests.  About  that  time,  owing  to  the  general 
exhaustion  of  the  coffee-trees  through  long  bearing,  the  Govern- 
ment imported  quantities  of  new  plants  from  the  Antilles  and 
from  the  isle  of  Bourbon,  and  distributed  them  all  over  the  coun- 
try. It  was  noticed  during  the  very  next  year  that  the  leaves  of 
the  coffee-tree  were  attacked  by  the  larva  of  the  moth,  whose  history 
is  given  here,  which  has  ravaged  the  coffee-plantations  of  Brazil 
ever  since.  It  cannot  be  doubted  that  the  insects  were  brought 
from  the  Antilles  with  the  plants,  and  that  a  proper  examinati9n 
of  the  plants  at  that  time,  by  any  person  familiar  with  the  appear- 
ance and  habits  of  the  enemies  of  the  coffee-tree,  would  have 
prevented  the  introduction  of  so  great  a  pest.* 

Remedies, — The  entomologist,  like  the  physician,  finds  it  much 

*  Bibliography.  1.  Gn^rln-M^nevllle  et  Perrottet.  M^moire  snr  nn  Insecte  et  un 
ChampigQon  qui  ravagent  les  Carriers  aux  Antilles.  Paris.  Minist^re  de  la  Marine. 
1842.  8vo.  pg.  40.  tab.  2.    Gives  the  history  of  ElachiMta  coffeelia. 

*  2.  Revue  Zoologlque.  1842.  p.  126  - 127.    Contains  a  notice  of  No.  1. 

*  3.  Annales  de  la  Soci^t^  Entomologiqne  de  France.  1842.  T.  XI,  Bulletin,  p.  u. 
Contains  a  notice  of  No.  1. 

•4.  Zeller.  Linnaea  Entomologica.  1848.  T.HI,  p.  260,  272-273;  T.  n,  tab.  II,  flg. 
37-39.    Establishes  the  genus  C«nto«<OOTo. 

*  5.  Stainton.  The  Natural  History  of  the  Tineina.  1855.  Vol.  I,  p.  284-334,  tab.  1.  Con- 
tains  "  General  Observations  on  the  genus  Cemiottoma,**  and  the  history  of  C.  sparti- 
folieUum,  labumellum,  and  scitellum. 

*  6.  Nietner.  Observations  on  the  Enemies  of  the  Coffee-tree  in  Ceylon.  Ceylon. 
Published  at  the  Ceylon  Times  Office.  1861.  8vo.  pg.  31.  On  p,  24,  mentions  Elachisia 
coffeelia. 

*  7.  stainton.  The  Entomologist's  Weekly  Intelligencer  for  1861.  Vol.  X,  p.  110-111. 
"A  few  words  respecting  Cemiostoma  coffeelia;  an  insect  injurious  to  the  Coffee  planta- 
tions of  the  West  Indies.'' 

8.  Madinier.  Revista  Agricola  do  Imperial  Instituto  Fluminense  de  Agricnltura. 
No.  8.  p.  20  et  seq.  Brief  notice  of  the  Coffee-tree,  containing  on  p.  33  an  account  of  the 
habits  of  an  insect  called  "  nocttieUay"  which  piust  be  the  C  coffeellum. 

(The  asterisks  before  the  titles  of  the  above  works  indicate  that  I  have  taken  the 
titles  and  references  directly  fVom  the  works  cited). 
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more  difl3cult  to  choose  a  proper  remedy  for  a  disease  with  which 
he  is  familiar,  than  to  trace  out  the  nature  and  progress  of  the 
disease.  But  at  this  day  the  science  of  entomology,  particularly 
in  its  practical  application,  is  of  such  recent  origin,  that  it  suffers 
under  a  disadvantage  from  which  the  practice  of  medicine  is  free, 
namely,  it  possesses  no  treasury  of  resuljbs  drawn  from  experience. 
The  practical  entomologist  can  only  recommend  measures  to  be 
put  to  the  trial,  and  in  this  way  gradually  gather  a  body  of  experi- 
mental facts  which  may  serve  as  a  guide  in  the  future. 

The  most  obvious  remedy  which  suggests  itself  is  the  collection 
and  destruction  of  the  leaves  which  contain  the  living  larvae. 
If  this  was  done  thoroughly,  it  would  no  doubt  result  in  the 
complete  extermination  of  the  pests,  a  result  the  value  of  which 
would  be  incredible. 

Towards  this  end  Guerin  recommends  (M6m.,  etc.,  pp.  18-20) 
that  "the  branches  of  the  coffee-trees  which  are  loaded  with 
[infested]  leaves  should  be  cut  off  in  all  parts  of  the  country  at 
one  time,  and  burned,  while  the  insect  is  in  the  larva  stAte." 
If  this  were  done,  he  says,  "  these  coffee-trees  should  be  cut  down 
in  such  manner  that  the  vegetation  could  resume  its  ordinary  course 
shortly  after  the  operation,  to  the  end,  if  it  were  possible,  of  not 
having  to  regret  but  one  crop  of  coffee.  *  *  To  attain  this  condi- 
tion more  promptly,  the  operation  in  question  should  be  made 
with  a  cutting  instrument,  and  at  a  height  which  should  be  deter- 
mined by  the  proprietor  himself  (a  metre  and  a  half).  Care  should 
be  taken  to  preserve  here  and  there  some  young  and  vigorous 
branches,  which  would  tend  to  maintain  the  equilibrium  of  the  sap 
in  all  parts  of  the  plant.  *  *  Afterwards  the  development  of  new 
leaves  ought  to  be  watched  with  the  greatest  exactness,  and  if 
there  should  appear  from  place  to  place  some  spotted  leaves,  they 
should  be  destroyed  promptly." 

It  will  be  seen  that  Guerin  expects  to  cause  the  loss  of  one 
crop  of  coffee  in  his  endeavor  to  exterminate  the  insect.  Cer- 
tainly the  issue  -of  the  experiment,  if  successful,  would  be  well 
worth  the  loss  of  an  entire  crop,  but  I  think  the  same  result  could 
be  obtained  in  a  preferable  way :  entailing  much  more  labor,  but 
avoiding  at  the  same  time  the  loss.  Probably  not  a  single  branch 
would  be  free  from  infested  leaves,  so  that  it  would  be  necessary 
to  find  some  other  means  of  killing  the  larvae  in  the  leaves  of 
those  branches  which  remained.     On  the  other  hand,  many  healthy 
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leaves  would  be  lost,  if  whole  branches  were  cut  off.  I  think  it 
would  be  better  to  pick  off  all  the  infested  leaves,  and  burn  them, 
leaving  the  healthy  leaves  to  support  the  tree.  Gu6rin  says  [M6m. 
etc.,  p.  19]  that  "  the  epoch  which  it  would  seem  ought  to  be  the 
most  favorable  for  this  operation  would  be  that  which  immediately 
follows  the  winter  season,  or  that  during  which  the  temperature  is 
the  lowest,  because  the  larva  finds  itself  then  as  it  were  benumbed, 
and  cannot  be  transformed  into  a  moth  until  the  return  of  a  softer 
temperature."  The  time  appointed  for  picking  off  the  leaves 
might  be,  for  the  obvious  pui-pose  of  saving  labor,  that  at  which 
the  smallest  number  of  old  leaves  remain  upon  the  trees,  if  there 
is  any  such  time.  If  the  leaves  were  picked  at  such  time  as  to 
take  the  greatest  number  of  larvae  when  they  were  about  two 
weeks  old,  it  would  not  be  difficult  to  select  them,  as  the  size  of 
the  blotches  would  make  them  very  noticeable. 

I  have  made  a  theoretical  estimate  of  the  expense  which  would 
be  incurred  in  picking  off  the  leaves  as  I  recommend,  and  of  the 
relative  increased  yield  of  coffee  which  would  result  on  a  planta- 
tion of  given  size.  Testing  this  theory  by  the  numerical  data 
given  to  me  by  Dr.  Christovao  Correa  e  Castro,  and  making  large 
allowances  for  unfavorable  circumstances,  I  find  that  the  expense 
would  be  more  than  met  by  the  next  year's  crop ;  but  even  if 
this  should  not  be  the  case  in  the  second  year,  it  must  be  remem- 
bered that  such  a  thorough  and  expensive  war  upon  the  insects 
never  need  be  made  more  than  once,  and  that  with  vigilance  the 
trees  could  be  kept  in  good  order  and  the  increased  yield  maintained 
continually  afterwards.  But  vigilance  must  be  exercised.  One 
picking  would  not  entirely  exteiminate  the  insects,  however  thor- 
oughly it  were  done.  The  planters  should  also  make  experiments 
at  all  times,  and  seek  other  means  of  destroying  not  only  this 
but  all  the  enemies  of  their  crops.  They  alone  have  the  facili- 
ties for  increasing  and  utilizing  all  the  knowledge  which  can  be 
gained  upon  these  subjects. 

Another  remedy  which  Gu6rin  recommends  is  "to  kindle  fires  at 
all  points  of  the  coffee-plantations,  at  the  time  when  the  moths 
begin  to  issue  from  their '  cocoons.  It  is  well  known  that  many 
insects,  and  above  all  the  nocturnal  Lepidoptera,  are  attracted  by 
light,  and  come  whirling  around  a  fire  until  they  are  burned  thel-e. 
Certainly  a  great  number  of  individuals  would  be  thus  destroyed. 
At  the  same  time,  and  to  attain  this  object  more  promptly,  lighted 
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torches  might  be  carried  through  the  plantations  in  the  evening. 
Thus  a  crowd  of  moths,  hidden  in  places  to  which  the  light  of 
fixed  fires  could  not  penetrate,  would  be  attracted,  and  killed." 
Although  this  measure  would  not  be  absolutely  efllcacious,  unless 
practised  for  a  long  time  and  together  over  the  whole  countn, 
which  would  be  diflicult  to  accomplish,  yet  it  would  repay  all  the 
labor  expended  upon  it,  if  adopted  at  the  time  when  the  moths 
were  abundant. 

I  will  also  recommend  again  the  use  of  Col.  Sorsby's  process, 
which  I  have  described  at  length  in  my  report  upon  the  enemies  of 
Maize,  drawing  the  description  of  it  from  the  Report  of  the  United 
States  Commissioner  of  Patents  for  the  year  1854,  Part  iii,  p.  65, 

1  have  thus  stated  all  the  direct  means  which  have  been  sag- 
gested  for  the  suppression  of  these  pests.  It  is  evident  that  none 
of  them  can  be  adopted  without  the  expenditure  of  much  time 
and  labor.  If  other  measures,  less  direct,  could  be  employed, 
which  would  add  to  the  efficiency,  or  take  the  place  of  those 
already  suggested,  the  benefit  would  be  great.  Whatever  meas- 
ures are  employed,  however,  must  be  founded  upon  certain  general 
principles,  in  order  to  insure  their  success.  What  those  principles 
are  must  first  be  learned,  and  then  in  what  detail  they  can  be 
applied.  It  is  only  in  this  way  that  we  can  determine  whether 
there  is  any  mode  of  opposing  our  insect  enemies  which  will  not 
cost  more  than  it  is  worth. 

Men  gain  time  to  advance  in  civilization  and  prosperity,  by  mas- 
tering the  laws  of  nature,  and  converting  natural  forces  into  tooL< 
which  do  their  work  automatically  as  it  were.  Nature  has  pro- 
vided enemies  for  the  moth  whose  history  we  have  been  studying. 
Let  us  only  learn  how  to  cherish  and  encourage  these  natural 
friends  of  ours,  and  they  will  work  fof  us  thoroughly.  They  were 
made  to  work  for  us  whenever  we  should  learn  how  to  command 
them. 

I  recommend  that  before  the  picked  leaves  are  burned  they  be 
placed  in  an  apartment  from  which  the  moths  cannot  escape,  and 
there  allowed  to  lie  until  the  insects  have  developed.  If  snch  an 
apartment  should  be  made  with  sidestof  glass,  and  a  properly 
guarded  entrance,  it  would  be  easy  to  capture  the  parasites  while 
they  rested  on  the  glass,  and  to  liberate  them  in  the  plantations, 
or  transport  them  to  other  parts  of  the  country  where  they  might 
be  needed  more.     At  the  same  time  the  moths  could  be  canght 
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and  killed.  Or  the  sides  of  such  an  apartment  could  be  made  of 
gauze,  fine  enough  not  to  allow  the  passage  of  the  moths,  but  yet 
large  enough  to  let  the  parasites  out.  Such  a  building  could  be 
placed  in  the  midst  of  a  plantation.  I  believe  that  eventually  we 
shall  have  to  rely  mainly  upon  such  indirect  measures  as  a  pro- 
tection for  our  crops.  It  might  even  be  worth  while  to  undertake 
a  positive  cultivation  of  the  parasites,  at  least  at  those  times  when 
the  race  has  greatly  diminished  in  numbers.  It  has  often  been 
observed,  in  studying  the  history  of  those  insects  which  are  sub- 
jected to  unnatural  conditions  by  man's  cultivation  of  the  ground, 
that  there  is  an  alternation  of  years  or  of  aeries  of  years  in  which 
the  insects  are  found  to  be  very  destructive,  or  to  have  almost 
entirely  disappeared.  These  alternations  are  partly  due  to  the 
influence  of  the  seasons,  but  largely  to  the  attacks  of  other  insect*. 
At  first  the  destructive  insects  are  found  to  be  very  numerous,  but 
an  examination  will  show  that  they  have  already  been  attacked  by 
parasites  which  kill  them,  while  the  parasites  themselves  develop. 
This  process  goes  on  until  the  parasites  have  so  far  outnumbered 
their  prey  as  nearly  to  exterminate  them,  when  they  will  no  longer 
be  able  to  find  food,  and  will  themselves  perish.  Then  once  more 
the  destructive  insects  will  have  an  opportunity  to  multiply,  and  so 
the  rotation  will  be  continued.  Now  it  is  at  the  time  when  the  de- 
structive insects  have  been  reduced  to  the  smallest  numbers  that  the 
enlightened  agriculturist  will  find  it  most  practicable  to  adopt  such 
measures  that  their  numbers  may  never  again  increase.  Knowing 
how  rapidly  these  insects  increase,  when  not  held  in  control  by  the 
forces  of  nature,  he  will  feel  that  every  effort  of  his  to  stop  them  at 
the  first  step  will  be  an  investment  of  labor  at  compound  interest 
for  a  long  time  to  come.  Who  then  would  count  the  trouble?  But 
he  must  know  what  to  do. 

p.  S.  — I  desire  to  correct  an  error  in  the  former  part  of  this  biography,  kindly 
pointed  ont  to  me  hj  Mr.  V.  T.  Chambers,  of  Covington,  Kentacky,  in  the  cnrrent 
Tolnme  of  the  American  Naturalist,  p.  4aM}iO.  On  p.  338, 1  said  that  C.  coffeellum  was 
the  only  species  of  the  genas  known  oatside  of  the  limits  of  Europe.  This  is  a  mistake. 
While  I  was  in  Brazil,  Mr.  Chambers  described  in  the  Canadian  Entomologist,  iii  (1871); 
p.  23-25,  a  species  from  the  United  States,  called  C.  albeUa. 

As  aU  but  one  of  Mr.  Chambers'  references,  in  his  not«  of  correction,  were  wrong,  I 
must,  in  order  to  be  able  to  compare  his  species  with  the  others  of  the  genus,  suppose 
it  also  due  to  negligence  that  he  (through  Mr.  Stainton)  describes  the  silrery  gray 
metallic  spot  of  the  fore  wings  as  apical,  instead  of  at  the  inner  angle.  If  this  suppo- 
sition is  correct,  C.  albellum  seems  more  nearly  related  to  C.  coffeellum  than  any  of  the 
other  species,  but  may  be  known  from  It  by  having  the  spot  at  the  inner  angle  of  the 
fore  wings   silvery  gray  roetaUic,   with   very  distinct    black  margins  before  and 
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behind,  and  an  indistinct  pale  golden  streak  along  the  base  of  the  IVinge  from  the  costa 
not  qnite  to  the  inner  angle;  while  It  seems  not  to  have  the  two  obliqae  lines  of  black 
scales  described  in  C.  eoffeeUum,  nor  the  golden  band  which  partially  surrounds  the 
spot  in  that  species. 

Mr.  Chambers  says  also,  in  his  note  of  correction,  that  "in  the  Transactions  of  the 
London  Entomological  Society,  Ser.2,  Vol.  t,  pp.  21  and  27,  and  in  Ser.  3,  Vol.  ii,  p.  101, 
certainly  two,  and  if  my  [his]  memory  is  not  at  fault,  three  species  [of  Cemiostoma]^ 
are  described  from  India."  1  have  examined  the  pages  to  which  he  evidently  intends 
to  refer,  and  find  that  both  the  species  mentioned,  C.  waiUaellum  and  C.  loteUurjif  are 
said  to  come  from  England. 

I  have  had  a  new  edition  of  the  accompanying  plate  struck  off,  because  the  former 
one  contained  some  errors  introduced  by  the  artist,  who  transferred  my  figures  fVom 
paper  to  wood.  Some  of  the  figures  are  incomplete,  because  I  have  only  drawn  what  I 
could  see.    This  is  especially  the  case  with  the  larva. 


ON  THE  OCCURRENCE  OF  FACE  URNS  IN  BRAZIL. 

r 

BY  PROF.  CHARLES  FRED.  HARTT. 


On  my  visit  last  year  to  Brazil,  my  good  friend,  Senhor  Fer- 
reira  Penna,  showed  me  in  the  Museum  of  Para  •  a  remarkably 
fine,  well-preserved,  and  curiously-shaped  burial  vase  of  the 
class  called  by  the  Germans  gesichtsumen^  or  face  urns,  which  had 
been  obtained  from  a  cave  on  the  Rio  Maracd,  a  little  river  in  the 
Province  of  Pard,  emptying  into  the  Amazonas  some  fifty  miles 
above  Macapd.  Of  this  urn,  at  his  desire,  I  made  the  accom- 
panying rough  sketch  with  a  few  notes  for  publication  in  the  Natu- 
ralist. 

The  urn  was  intended  to  represent  a  human  figure  sitting  on  a 
low  bench  or  stool.  The  body  is  cylindrical  and,  including  the 
stool,  is  just  about  two  feet  in  height.*  Its  diameter  is  about  9 
inches.  The  legs  spring  from  the  body  at  a  distance  from  its  base 
equal  to  about  one-fifth  the  height  of  the  body.  They  are  very 
short,  small,  cylindrical  and  hollow.  They  bend  slightly  to  rep- 
resent the  knee,  below  which  is  a  broad  constriction  intended  for 
an  ornament.  Below  this  the  leg  swells  to  a  ball  as  represented 
in  the  engraving.  The  feet  are  flat,  irregular  in  shape,  cut  off 
squarely  in  front  and  furnished  with  six  toes  each.  They  are  so 
constructed  as  to  rest  on  the  ground.  The  arms  have  their  origin 
at  a  distance  from  the  top  of  the  body  of  the  urn   less  than  a 

*The  measurements  given  in  this  article  are  approximate,  but  were  carefully  esti- 
mated. 
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quarter  of  its  height.  They  extend  downward  at  an  angle  of  45°, 
more  or  less,  and  diverge  a  little.  They  bend  abruptly  downward 
at  the  elbow,  the  fore  arm  being  perpendicular.  The  hands,  rest- 
ing on  the  knees,  project  forward  like  feet  and  are  cut  off  squarely, 
the  fingers,  five  in  number,  being  indicated  by  scratches.  This 
awkward  turning  forward  of  the  elbows  recalls  the  similar  position 
of  the  arm  of  an  Indian  warrior,  in  the  well  known  picture  of  the 
"  Marriage  of  Pocahontas."  The  arms  of  the  vase  are  cylindrical 
like  the  legs  and  not  only  longer  but  thicker  than  they.  An  arm- 
let is  represented  just  above  the  knee-like  elbow,  and  a  bracelet 
two  or  three  inches  above  each  wrist.  Just  above  and  between 
the  shoulders  are  two  short  prominent  ridges,  shown  in  the 
engraving,  which  may  be  intended  to  represent  clavicles.  On 
each  side,  just  back  of  the  shoulder,  is  a  similar  ridge  curved  into  a 
loop,  the  two  ends  of  which  are  turned  forward.  On  the  back, 
coinciding  nearly  with  the  middle  third  of  the  mesial  line  is  a  thin 
finlike  crest  ornamented  with  lines  drawn  perpendicularly  to  the 
body.  The  figure  is  furnished  with  a  carefully  moulded,  erect 
phallus.  On  the  thigh  is  a  low,  cylindrical  prominence,  concave 
on  the  summit,  shaped  like  the  centnim  of  an  ichthyosaur. 

The  head,  answering  as  a  cover,  is  in  a  separate  piece,  forming 
a  hollow  truncated  cone  9-10  inches  in  height,  the  base  being  in 
outside  measurement  a  little  smaller  than  that  of  the  upper  part 
of  the  body  of  the  urn.  The  top  of  the  head  is  flat,  with  a  pro- 
jecting rim  like  a  narrow  brimmed  hat  and  on  the  surface  are  a 
large  number  of  sharp  points,  arranged  in  regular  quincunx  order. 
On  the  front  of  the  cover  is  represented  a  face,  the  general  arrange- 
ment of  whose  features  is  well  shown  in  the  sketch.  The  bounding 
line,  eyes,  eyebrows,  nose  and  mouth  are  all  in  high  relief 
and  were  applied  after  the  head-like  cover  had  been  moulded. 
Around  the  base  of  the  head-like  cover  are  six  holes  to  which 
other  perforations  in  the  rim  of  the  base  correspond.  These  were 
intended  for  strings  used  in  tying  on  the  cover,  after  which  a 
brown  wax  was  used  to  lute  the  two  together.  Of  this  material 
a  portion  still  remains  and  bears  the  impress  of  what  appears  to 
be  palm  straw. 

The  base  on  which  the  figure  sits  is  square,  solid  and  supported 
by  two  upright,  transverse  pieces  like  sled  runners;  the  whole 
resembling  one  of  the  curious  stools  hewn  out  of  a  solid  block  and 
used  by  the  Amazonian  Indian  nowadays. 
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The  material  of  which  the  urn  is  composed  is  a  very  coarse 
clay  full  of  sand  and  consequently  brittle  when  burned.  The  legs 
and  arms  are  broken  in  several  places.  The  surface  of  the  vase 
is  moderately  smooth  and  the  greater  part  is  without  ornamen- 
tation. The  face  has  received  a  wash  of  ochre  yellow  clay.  Near 
the  base  are  a  few  white  lines  difficult  to  trace  out,  but  which 
resemble  the  ornament  on  the  burial  vase,  Fig.  65,  in  my  little 
paper  "  On  the  Pottery  of  Maraj6,"  in  the  Naturalist  for  July  of 
last  year. 

The  urn,  as  it  at  present  exists  in  the  Museum  of  Pard,  contains 
part  of  a  human  skeleton,  showing  no  trace  of  burning.  The  cra- 
nium is  wanting.  It  is  impossible  now  to  say  whether  the  vase 
ever  contained  the  whole  skeleton.  From  the  small  size  of  the 
urn  I  should  suppose,  however,  that  it  did  not. 

Senhor  Penna  visited,  in  February  of  this  year,  the  locality 
where  this  curious  urn  was  found  and  sent  me  a  few  notes  on  it. 
He  says  that  several  leagues  up  the  Rio  Maracd,  at  a  short  distance 
fVom  the  river,  there  is  an  immense  flat  mass  of  friable  sandstone, 
in  which  is  a  large  crevice,  expanding,  in  one  place,  into  a  large 
grotto.  Near  by  and  on  a  plain,  to  reach  which  it  is  necessary  to 
climb  a  steep  hill  covered  by  wood,  is  another  small  grotto  lighted 
by  a  large  opening  above.  On  the  floor  of  this  last  grotto,  Senhor 
Penna  found  several  urns,  mostly  broken,  but  of  which  two  were 
entire.  Some  of  these  were  of  the  same  form  as  that  I  have  just 
described,  but  others  were  shaped  like  armadillos  and  tortoises 
{Jabuti)y  though  all  had  human  countenances.  Senhor  Penna 
says  that  all  the  tubular  vases,  like  the  one  just  described,  have 
the  organs  of  sex,  male  or  female,  carefully  and  prominently 
represented. 

Since  the  above  was  sent  to  press  I  have  succeeded  in  restoring 
a  magnificent  female  gesichtsumen  from  the  Ilha  do  Paeoval  m 
Lake  Arary,  Marajo.  In  this  urn  the  upper  part  is  rounded  so  as 
to  represent  a  head  with  human  features.  Besides  this  there  occur 
in  the  collection  made  last  winter,  by  my  assistant,  Mr.  Derby, 
fragments  of  two  other  urns  of  the  same  class,  one  of  which  is 
furnished  with  two  faces  on  opposite  sides  of  the  urn.  These  urns 
together  with  the  new  collections  will  shortly  be  described. 
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AND  THE  NEIGHBORING   PARTS   OF  THE 
SHORES   OF  NARRAGANSET  BAY.* 

[Concluded  from  page  628.] 
BY    PROF.    N.    S.    SHALER. 

Glacial  Deposits  and  Ice  Marks. — The  contour  of  a  surface 
alone  is  generally  sufficient  to  establish  the  former  existence  of 
glaciers,  if  they  have  ever  worked  upon  it,  but  it  is  not  to  these 
indications  alone  that  we  must  look  for  the  evidence  of  the  work 
of  this  great  agent  in  this  region.  Every  mass  of  rock  exposed 
to  view  shows  the  rounded,  smoothed  and  scored  surface  so  char- 
acteristic of  ice  work.  Every  part  of  the  island,  level  enough  to 
carry  such  material,  is  buried  beneath  a  coating  of  detrital  material 
ftom  two  to  forty  feet  in  thickness.  We  propose  to  study  these  de- 
posits of  glaciated  matter  with  a  viey^  to  determine  some  of  the  more 
important  features  connected  with  the  work  done  by  moving  ice. 

These  deposits  have  a  composition  which  varies  considerably 
according  to  the  position  in  which  they  are  found.  At  the  extreme 
northern  end  of  the  island,  all  the  pebbles  found  in  them  are  from 
rocks  which  belong  beyond  its  limits.  The  greater  part  of  the 
pebbles  can  be  referred  to  rocks  which  are  in  place  on  the  shores  of 
Mount  Hope  Bay  to  the  northward,  though  some  seem  to  come 
from  points  as  far  up  as  the  neighborhood  of  Taunton.  Only  a 
small  part  cannot  be  readily  referred  to  materials  in  place  in  the 
basins  of  the  streams  which  flow  into  ^arraganset  Bay.  It  is  of 
course  impossible  to  assert  that  none  of  these  un referred  spec- 
imens came  from  more  remote  regions  to  the  northward,  but  inas- 
much as  there  is  a  very  wide  difference  noticeable  between  the 
glacial  material  in  the  basin  of  the  Charles  River  and  the  other 
streams  which  flow  into  Massachusetts  Bay,  and  this  drilt  on  the 
north  of  Aquidneck  island,  there  can  be  little  doubt  that  the 
transportation  of  erratics,  from  limits  more  than  fifty  miles  away, 
has  been  very  slight  indeed,  if  it  occurs  at  all.  A  large  part  of 
the  drift  mass  is  made  up  of  boulders  of  a  conglomerate,  which 

*Tbi8  paper  is  taken  ft*om  a  report  made  to  Prof.  BenJ.  Pierce,  Superintendent  of  the 
United  States  Coast  Survey ,  and  is  published  by  his  permission. 
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reminds  one  of  the  pudding  stone  in  the  neighborhood  of  Boston, 
but  it  differs  from  that  rock  in  the  comparative  abundance  of  the 
matrix,  and  scarcity  of  pebbles  of  large  size.  The  pebbles  are, 
moreover,  composed  of  different  sorts  of  rock  from  those  in  the 
Boston  conglomerates.  After  a  careful  inspection,  I  am  compelled 
to  conclude  that  none  of  the  conglomerate  masses  are  from  that 
set  of  bed's,  which  extend  over  the  country  to  the  north  and  east 
of  the  Blue  Hills  near  Boston. 

On  the  northern  part  of  the  island,  a  few  of  the  syenite  cliffs, 
which  rise  at  steep  angles  from  the  plain,  are  the  only  points  which 
have  no  drift  matter  upon  them.  Between  these  cliffs  and  the 
north  slope  of  Butts  Hill  is  a  plain  much  indented  by  singular 
depressions  already  described  {vide  supra  p.  523).  The  drift  here 
has  an  unknown  depth ;  it  is  known  to  be  more  than  fifteen  feet 
in  thickness,  and  is  probably  at  some  points  as  much  as  forty 
feet  thick.  The  pebbles  here  are  with  very  rare  exceptions  less 
than  six  inches  in  diameter  and  are  heaped  together  with  only 
imperfect  stratification.  The  cementing  matter  differs  in  no  way 
from  that  which  is  always  found  in  our  boulder  deposits,  being  a 
nlixture  of  all  the  kinds  of  materials  which  go  to  make  up  the 
pebbly  part  of  the  deposit.  There  is  no  trace  of  ti*ue  moraine 
heaps,  such  as  fill  the  valleys  in  front  of  existing  glaciers,  in  this 
part  of  the  island.  All  the  drift  has,  more  or  less,  the  character 
described  by  Agassiz,  and  by  him  referred  to  the  melting  of  a 
great  ice  sheet,  and  the  deposition,  in  a  great  unstratified  mass,  of 
all  the  pebbles  which  it  had  torn  from  its  bed.  Following  the 
drift  southwards,  we  find  that  without  much  change  of  volume  the 
constituents  become  greatly  altered  in  character.  A  large  part  of 
ther  materials  which  are  found  in  it  at  the  extreme  northern  end  dis- 
appear, and  are  replaced  by  fragments  from  the  rocks  which  belong 
in  the  immediate  neighborhood.  This  is  very  clearly  seen  in  the 
beds  which  overlie  the  portion  of  the  island  which  contains  coal. 
The  matrix  or  cement  of  the  mass  is  here  much  darker  than  in  the 
drift  neai'  Blue  Bill  Cove ;  a  large  part  of  the  fragments  are  of 
slate  of  a  carbonaceous  character.  This  blackish  color  extends 
to  the  drift  found  to  the  south  of  the  coal  field,  though  it  becomes 
less  and  less  marked  as  we  go  away  from  the  source  of  supply  of 
the  coal.  On  the  eastern  shore  we  gradually  leave  the  syenite 
boulders  behind  us  as  we  go  from  north  to  south.  Fragments  of 
this  sort  of  rock,  which  made  up  about  one-half  of  the  drift  near 
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Anthony's,  become  rare  when  we  get  as  far  south  as  the  glen, 
and  are  almost  entirely  wanting  at  Sachuest  Neck.  The  conglom- 
erate, with  very  much  compressed  pebbles,  which  does  not  occui* 
north  of  the  east  and  west  line  drawn  from  Black  Point  to  Law- 
ton's  valley,  is  not  found  in  the  drift  to  the  north  of  that  line, 
though  not  inlVequent  in  the  beds  of  that  age  at  all  points  to  the 
southward  of  it.  The  north  end  of  the  island  has  a  great  quan- 
tity of  conglomerate  erratics  but  they  belong  to  the  type  of  that 
rock  found  to  the  north  of  Somerset  on  the  Taunton  River,  and 
probably  at  other  points  in  the  direction  whence  came  the  glacial 
stream. 

It  will  be  shown  further  on  that  at  various  points  the  und^- 
lying  rock  of  the  island  is  traversed  by  veins  of  white  quartz 
often  having  a  thickness  of  many  feet ;  the  position  of  these  veins, 
even  when  the  rock  in  place  is  hidden,  is  often  made  evident  by 
the  trains  of  quartz  blocks  which  lie  mingled  with  the  boulder 
mass,  to  the  south  of  the  outcrop  of  the  vein.  The  actual 
thickness  of  the  drift  diminishes  pretty  steadily  as  we  go  south- 
ward ;  this  is  doubtless  to  be  attributed  to  the  soft  character  of 
the  rock  which  underlies  the  island.  That  which  the  glacial 
stream  rent  from  the  bottom,  in  that  part  of  its  course  which  lies 
just  north  of  the  island,  was  of  a  much  more  resisting  character 
than  that  which  it  encountered  in  its  course  over  the  island  itself; 
naturally  the  endurance  of  the  rock  masses  ground  beneath  the 
glacier  was  in  proportion  to  the  hardness  of  the  material  of  which 
they  were  composed,  so  that  where  the  rock  was  very  soft  the 
rapid  disappearance  of  its  fragments  would  prevent  a  great  accu- 
mulation of  debris. 

Professor  Agassiz  has  already  called  attention  to  the  essential 
difference  in  the  character  of  the  debris  of  the  wearing  in  the  two 
modes  in  which  glaciers  may  act.  1st,  where  the  ice  is  in  the  form 
isolated  streams  bounded  by  distinct  rock  walls,  as  in  the  existing 
glaciers  of  Switzerland.  2d,  where  the  ice  is  spread  broadly  over 
the  surface  of  the  continent,  attaining  to  a  depth  which  quite 
deprives  it  of  all  bounding  walls,  giving  us  a  sea  of  glacial  matter 
in  place  of  the  rivers  of  ice  in  the  other  condition.  In  the  first 
condition  of  the  ice,  the  rock  boundaries  of  the  streams  furnish 
comparatively  the  larger  part  of  the  material  transported  by  the 
glacier;  something  is  torn  away  from  the  bed  by  the  moving 
stream,  but  its  comparatively  thin  mass  gives  it  no  such  abrading 
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power  as  is  possessed  by  the  far  thicker  continental  glacier. 
This  last  named  form  of  the  action  can  only  take  up  masses  of 
material  from  the  base  over  which  it  grinds ;  its  ability  to  rend 
fragments  from  the  rock  beneath  it  would  always  be  far  greater 
than  the  stream  glacier,  on  account  of  its  superior  thickness  and 
therefore  far  greater  crushing  power. 

Examination  of  the  materials  deposited  by  these  two  forms  of  ice 
action  shows  us  enough  difference  between  them  to  enable  us  to 
determine  to  which  of  the  two  any  given  mass  of  glacial  material 
belongs.  Where  a  large  part  of  the  fragments  are  angular,  showing 
no  trace  of  grinding  against  the  bottom  of  the  glacier,  we  may 
assume  that  the  ice  which  carried  the  material  was  a  local  stream 
which  received  the  mass  of  its  load  from  that  part  of  the  sides 
of  the  valley  in  which  it  flowed  which  were  above  the  level  of  the 
ice  ;  where  on  the  contrary  the  whole  of  the  debris  is  more  or  less 
rounded,  a  large  part  polished  or  scored,  and  all  showing  the  effect 
of  the  abrasion  which  must  occur  when  the  fragments  are  dragged 
from  their  bed  by  the  moving  ice,  we  must  conclude  that  the  sheet 
had  no  side  barriers  from  which  a  supply  of  debris  could  be  fur- 
nished by  falls  and  avalanches,  as  the  existing  glaciers  in  Swit- 
zerland are  fed,  but  obtained  their  whole  load  from  the  bed  rock. 

I  am  well  convinced  that  all  the  debris  on  the  island  of  Aquid- 
neck  has  been  deposited  by  ice  acting  in  the  last  of  these  two 
methods.  Possibly  there  may  have  been  a  little  action  of  a  more 
local  character,  but  the  evidence  forces  us  to  the  conclusion  that 
the  principal  part  of  the  drift  found  here  has  been  deposited  by 
the  melting  of  a  mj^s  of  ice  in  which  it  was  held,  rather  than  by 
ice  streams  heaping  it  up  in  the  form  of  moraines.  The  proba^ 
bility  that  this  was  the  method  by  which  the  glacial  detritus  was 
transported  renders  it  the  more  likely  that  all  the  material  is  of 
local  origin.  Rock  masses  resting  on  the  surface  of  a  glacier  are 
in  a  position  favorable  for  transportation  to  the  greatest  distance 
that  the  stream  can  flow ;  not  so  the  detritus  which  rests  between 
the  mass  of  ice  and  the  bed  rock.  All  the  material  torn  up  from 
its  bed  by  the  glaciers  must  remain  permanently  near  to  the  same 
relative  level  in  the  ice  mass,  close  to  its  base,  for  there  is  no 
possible  means  whereby  they  could  become  lifted  into  the  upper 
parts  of  ice.  Here  they  would  be  exposed  to  the  wearing  action 
which  results  from  continual  grinding  against  the  bed  of  the 
stream  or  constant  friction  against  each  other;   this  must  lead 
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to  their  speedy  destruction.  We  thus  see  that  by  far  the  larger 
part  of  the  eroded  materials  of  the  ancient  continental  glaciers 
must  have  been  rapidly  converted  into  mud  which  would  have  been 
easily  swept  away  by  the  sub-glacial  streams,  which  would  have 
coursed  beneath  the  great  ice  sheets  of  this  region,  just  as  they 
now  flow  beneath  the  Greenland  glaciers  and  bear  their  tide  of 
muddy  water  to  the  sea. 

There  are  only  two  points  where  the  glacial  deposits  seem 
capable  of  any  other  interpretation.  Two-thirds  of  a  mile  north 
of  the  coal  mines  on  the  west  side  of  the  railway,  there  is  a  mass 
of  drift  having  a  form  which  strongly  siiggests  that  it  might  have 
been  deposited  as  a  terminal  moraine.  It  is  in  the  form  of  a 
ridge  a  few  hundred  feet  long,  and  by  its  position,  shape  and  struc- 
ture is  likely  to  have  been  the  mass  accumulated  during  the  retreat 
of  the  ice  stream  when  it  paused  for  awhile  with  its  termination 
at  that  point.  The  other  point  is  at  Portsmouth  Grove,  a  few  hun- 
dred feet  to  the  south  and  east  of  the  railroad  station,  where  the 
drift  is  piled  in  a  number  of  conical  hills  which  lie  in  a  general 
north  and  south  direction.  The  internal  structure  is  not  shown 
by  sections  as  at  the  other  point,  but  there  can  be  no  reasonable 
doubt  that  the  whole  mass  is  of  drift  material.  It  is  pretty  clear 
that  these  hills  have  been  formed  in  a  different  way  from  the  rest 
of  the  drift  ;  there  seems  no  other  reasonable  explanation  than  to 
suppose  that  they  were  also  formed  by  a  retreating  ice  stream. 

The  evidence  concerning  the  history  of  the  glacial  period,  given 
by  the  remains  it  has  left  behind,  is  essentially  the  same  as  that 
which  we  find  over  the  region  to  the  northward.  A  period  during 
which  the  ice  sheet  wrapped  the  land  and  extended  far  out  to  sea 
was  succeeded  by  a  time  of  rapid  shrinking  of  the  ice,  rapid  in  a 
geological  sense,  though  its  complete  passing  away  may  have 
required  several  thousand  years.  During  this  period  of  retreat, 
the  various  channels  of  Narraganset  Bay  may  have  had  more  or 
less  well  defined  glaciers,  and  these,  though  they  would  have  gath- 
ered little  debris  upon  their  surface  owing  to  the  low  nature  of 
their  bounding  walls,  would  still  heap  up  mounds  at  their  termina- 
tions^ at  those  points  where  their  retreat  may  have  been  from  time 
to  time  inten'upted. 

The  actual  amount  of  erosion  during  the  last  glacial  period  is 
not  readily  determined ;  there  is  some  interesting  evidence,  how- 
ever, to  be  gained  from  a  study  of  certain  instances  of  wear  found 
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on  Aquidneck  Island.  Wherever  there  is  a  mass  of  rock  which  juts 
abruptly  from  the  general  surface,  it  shows  some  of  the  peculiar 
marks  of  southward  moving  ice ;  besides  the  universal  smoothing 
and  scoring  of  the  surface,  each  of  these  projections  shows  us 
the  phenomena  of  "  shock  and  lee  sides,"  and  the  northern  end 
is  always  more  worn  than  the  southern  end.  All  the  precipitous 
slopes  of  any  considerable  area  are  upon  the  faces  away  from  the 
northern  side  of  the  masses  to  which  they  belong.  This  sort  of 
evidence  is  visible  in  most  regions  which  have  been  subjected  to 
glacial  action,  but  at  two  points  on  this  island  it  takes  a  shape 
which  has  not  been  observed  at  other  points  on  our  coast.  In  the 
felsite  district  south  of  Newport  Harbor  there  are  many  admir- 
able specimens  of  rounded  bosses  of  rock,  the  "  roches  mouton^e  " 
of  the  French  geologists.  These,  one  and  all,  show  on  careful  study 
more  or  less  of  the  shock  and  lee  sides.  There  is  one  of  these  fel- 
site masses  which  has  its  northern  end  riven  into  massive  fragments 
which  have  been  pushed  around  towards  the  south  in  such  a  fash- 
ion as  to  make  the  direction  of  the  force  very  evident.  We  see 
here  the  prodigious  rending  force  of  the  glacier,  for  there  has 
been  separated  at  one  moment  a  mass  of  rock  sufficient  to  furnish 
at  least  one  hundred  tons  of  boulders  to  the  ice  cun^ent. 

The  mass  of  conglomerate  and  associated  materials  known  as 
Paradise  Rocks  also  shows  some  interesting  phenomena.  These 
rocks  consist  of  a  set  of  ridges  of  steeply  inclined  beds  of  varying 
hardness,  which  owe  their  position  to  a  number  of  parallel  faults 
extending  in  a  north  and  south  direction  with  a  considerable 
throw^  so  that  the  projecting  edges  of  the  rocks  rise  at  sharp 
angles  to  the  height  of  from  fifty  to  one  hundred  and  fifty  feet 
above  the  sea  level.  Carefully  tracing  these  rocks  in  the  direction 
in  which  they  are  continued  to  the  northward,  it  becomes  evident 
that,  at  the  time  whea  they  were  formed,  the  ridges  continued  for 
several  hundred  feet  to  the  northward  of  the  base  of  the  slopes 
which  lead  down  to  the  comparatively  low  land  which  now  bounds 
them  on  that  side.  We  cannot  resist  the  conviction  that  the  pow- 
erful agent  which  has  cut  away  these  solid  masses  of  rock  was  the 
ice  stream  which  has  so  clearly  scored  their  surfaces  and  left  the 
marks  of  its  power  on  every  square  foot  of  their  remaining 
surfaces. 

Very  little  of  the  surface  of  the  island  remains  in  precisely  the 
condition  in  which  it  was  at  the  time  of  the  coming  of  the  white 
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men  ;  there  can  be  no  doubt,  however,  that  it  was  quite  uniformly 
covered  with  boulders  of  varied  size.  The  thousand  miles  or 
thereabouts  of  stone  walls  which  are  found  upon  the  island  attest 
the  original  abundance  of  these  surface  boulders.  Most  of  the 
larger  masses  have  been  broken  up  in  order  to  be  used  for  building 
purposes,  but  there  still  exist  several  thousand  erratics  having  a 
diameter  of  more  than  three  feet  which  have  been  deported  from  the 
cultivated  fields,  or  lie  in  the  regions  which  are  too  barren  for  cul- 
tivation. If  we  examine  the  sections  in  the  drift,  visible  at  various 
points,  and  notice  the  comparative  variety  of  large  boulders,  it 
seems  no  easy  matter  to  account  for  these  numerous  surface  erratics 
without  resorting  to  some  such  agency  as  floating  ice  operating 
at- the  close  of  the  principal  glacial  period.  This  method  of  ex- 
plaining the  abundance  of  surface  erratics  is  much  in  favor  with 
many  European  geologists.  There  are  many  arguments  against  it, 
however,  which  make  it  in  the  highest  degree  unlikely  that  it  was 
the  main  agent.  On  the  highest  hills  these  boulders  abound  the 
most ;  now  there  is  every  reason  to  believe  that  there  has  been  at 
the  most  not  over  forty  feet  of  subsidence  on  this  shore  since  the 
beginning  of  the  glacial  period ;  a  depression  so  considerable  as 
to  have  lowered  the  level  of  the  highest  hills  of  Aquidneck  island 
beneath  the  level  of  the  sea,  must  have  left  some  recognizable 
evidence  of  its  existence.  There  is,  however,  no  evidence  suflS- 
cient  of  such  a  change  of  level.  We  can  more  satisfactorily 
account  for  the  facts  by  assuming  that  these  boulders  of  large 
size  owe  their  abundance  to  the  following  causes.  The  rock 
masses  in  the  glacier  which  were  furthest  from  the  rock  bed  would 
receive  the  least  attrition  and  therefore  remain  the  largest  in  size ; 
moreover,  the  continual  wear  to  which  the  upper  part  of  the  drift 
bed  has  been  subjected  has  served  to  wash  away  a  large  quantity 
of  the  mud,  which  forms  a  great  part  of  the  mass,  leaving  the 
pebbles  of  various  sizes  accumulated  on  the  surface.  These  great 
boulders  should,  on  account  of  their  superior  position,  have  been 
riven  from  their  parent  rock  at  a  greater  distance  from  their 
present  position  than  the  other  which  lies  below  them.  It  is  a 
tolerably  safe  conclusion  that  the  lowermost  pebbles  in  the  mass 
which  were  riven  by  the  ice  from  the  bed  rock,  would  be  the 
last  additions  to  the  accumulation.  Each  successive  accumulation 
would  lift  the  debris  which  was  already  in  existence,  so  that  while 
in  the  time  immediately  after  its  separation  from  its  bed  the 
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fragment  of  rock  would  be  subjected  to  great  wear,  it  might,  by 
tlie  subposition  of  fragments  more  recently  sundered,  be  gradually 
lifted  out  of  the  level  of  greatest  attrition  into  a  level  where  it 
would  be  carried  without  much  wear.  When  the  rock  over  which 
the  ice  flowed  yielded  fragments  more  rapidly  than  they  were 
ground  up,  the  conditions  would  be  the  most  favorable  for  distant 
transportation ;  when,  on  the  other  hand,  if  the  grinding  of  the 
pebbles  went  on  more  rapidly  than  they  were  supplied,  the  chance 
of  distant  transportation  would  be  small.  This  is  well  illustrated 
over  the  southern  part  of  Aquidneck  island.  When  the  glacier 
swept  over  the  friable  slates,  the  drift  drawn  from  the  northern 
end  of  the  island  kept  in  security  in  the  upper  part  of  the  debris ; 
when  it  passed  on  to  the  southern  part  of  the  section  where  the 
hard  felsites  and  argillites  were  encountered,  the  packing  of  soft 
shale  was  quickly  ground  up,  and  then  the  syenite  pebbles  were  let 
down  upon  the  bed  rock  and  soon  reduced  to  fine  material.  The 
result  is  that  the  region  known  as  the  neck,  south  of  Newport, 
has  a  very  thin  coating  of  drift  matter. 

All  the  boulders,  of  whatever  size  they  may  be  and  at  all  posi- 
tions in  the  debris,  show  evidences  of  abrasion  which  cannot  be 
explained  without  supposing  that  they  were  derived  from  the  floor 
of  the  ice  mass,  and  passed  through  the  inevitable  jostling  which 
must  occur  while  they  were  at  the.  bottom  of  the  pack. 

There  can  be  no  question  but  that  the  retreat  of  the  ice  across 
the  section  given  in  this  island  must  have  been,  in  a  geological 
sense,  very  rapid.  The  evidence  is  clear  that  at  one  time  it 
extended  far  to  the  seaward  of  the  southern  end  of  the  island, 
so  far  indeed,  that  we  can  find  no  distinct  evidence  at  this  point  of 
the  great  masses  of  debris,  which  must  have  been  deposited  at 
the  outer  border  in  the  shape  of  a  great  terminal  moraine.  As  the 
ice  went  back,  if  its  retreat  had  been  by  successive  steps,  any  of 
which  brought  the  edge  of  the  ice  across  this  island,  the  result 
would  have  been  the  formation  of  a  distinct  terminal  moraine.  It 
cannot  be  said  that  such  a  mark  would  have  been  obliterated  by 
subsequent  changes,  for  the  scratches  which  cover  the  uppermost 
pebbles  of  the  drift  would  surely  have  been  worn  away  by  any 
erosion  which  could  have  had  great  efiect  on  the  contour  of  the  sur- 
face. We  are  therefore  justified  in  supposing  that  the  glacial  sheet 
retreated  rapidly  and  steadily,  when  it  passed  from  the  surface  of 
this  part  of  our  shore.     It  does  not  seem  as  if  the  term  retreat 
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could  be  used  with  propriety  for  the  simultaneous  melting,  which 
appears  to  have  taken  place  in  the- whole  section  here.  I  am 
inclined  to  think  that  the  ice  stream,  no  longer  fed  with  glacial 
matter  and  probably  wasted  by  gi'eat  rains  and  a  strong  heat, 
gradually  came  to  rest,  and  then  the  same  process  of  decay  slowly 
separated  the  water  from  the  stones,  dropping  them  into  their 
present  resting  places. 

The  evidence  of  a  readvance  of  the  glacial  matter,  not  in  the 
form  of  a  great  sheet,  but  in  the  shape  of  separate  streams,  is  by 
no  means  so  clear  here  as  it  is  to  the  northward.  If  it  came  at 
all  it  only  lasted  for  a  short  time,  and  produced  no  considerable 
effects. 

I  am  inclined  to  think,  however,  that  both  the  east  and  west 
channels  gave  passage  to  ice  streams  which  returned  to  them  long 
after  the  main  sheet  had  disappeared.  These  local  glaciers  did 
not,  however,  reach  farther  south  than  the  middle  of  the  islands. 

The  scorings  upon  the  surface  of  the  rock  tell  the  same  thing 
in  all  parts  of  the  island ;  the  general  course  is  from  the  north  by 
west  towards  the  south  by  east,  but  the  individual  differences  are 
considerable.  Many  scratches  depart  widely  from  this  range.  In 
the  rude  jostle  which  took  place  at  the  point  of  contact  of  ice 
and  rock,  there  would  necessarily  arise  just  such  changes  of  direc- 
tion as  are  indicated  on  the  rock  surfaces.  There  is  also  a  certain 
accommodation  of  direction  of  slope  to  contour  of  surface  before 
a  stout  boss  of  rock,  where  the  flexible  stream  would  turn  a  little 
for  an  easier  escape. 

The  cutting  of  the  scratches  is  not  as  deep  as  in  more  northern 
regions  ;  there  is  nothing  like  the  long  deep  drawn  grooves  of  north- 
ern Vermont,  or  the  region  about  the  Great  Lakes.  This  may  be 
due  as  much  to  the  prevailing  weakness  of  the  cutting  tools,  the 
pebbles,  as  to  a  difference  in  the  energy  of  movement  pf  their 
setting,  the  ice.  On  Price's  neck,  a  singularly  good  specimen  of 
glacial  erosion,  the  scratches  are  quite  distinct  and  the  amount 
of  surface  which  shows  ice  action  unusually  large.  The  point  of 
greatest  interest  connected  with  this  locality  is  found  in  the  evi- 
dence it  affords  concerning  the  depression  of  this  region  since  the 
time  when  these  furrows  were  graven.  K  it  had  been  for  any 
considerable  time  beneath  the  sea  it  would  have  surely  been 
changed  from  its  present  character.  I  believe  that  most,  if  not 
all  of  it,  was  beneath  the  sea  at  the  time  when  the  glacial  sheet 
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passed  away,  but  the  reelevation  was  so  quick  that  even  these 
faintly  traced  lines  were  npt  worn  away.  Equally  strong  is  the 
evidence  they  give  concerning  the  nearness  of  the  time  when  they 
were  made.  Although  the  rock  is  not  the  most  enduring,  having 
a  considerable  tendency  to  shatter,  they  stand  almost  as  fresh  as 
the  carvings  on  Egyptian  stones. 

In  attempting  to  measure  the  influence  of  the  glacial  action 
upon  this  region  the  first  question  which  arises  is  whether  we  are 
to  refer  the  whole  of  the  erosion  which  is  clearly  to  be  attributed 
to  this  agent  to  the  action  of  the  ice  time  which  immediately 
preceded  the  present  geological  period,  or  must  look  upon  it 
as  having  been  in  part  the  work  of  more  ancient  glacial 
periods.  Besides  the  general  argument  that  there  is  a  great 
improbability  in  the  supposition  that  there  has  been  but  one  glacial 
period  in  the  earth's  history,  we  have  other  reasons  for  believing 
that  glacial  action  has  been  a  constantly  recurring  element  in  the 
successive  geological  stages.  The  hypothesis  of  Mr  Croll,  which 
up  to  the  present  time  is  the  most  satisfactory  theory  that  has 
been  presented  to  account  for  the  coming  of  the  ice  time,  makes  the 
change  depend  entirely  upon  the  alteration  in  the  eccentricity  of 
the  earth's  orbit,  and  the  change  in  the  place  in  that  orbit  when  the 
northern  and  southern  hemispheres  get  their  winter  and  summer 
exposures  to  the  sun.  Whether  these  hypotheses  prove  well 
founded  or  not  there  can  be  no  doubt  that  the  past  geological 
record  shows  us  evidences  enough  of  glacial  action.  Every  great 
conglomerate  is  in  itself  such  evidence ;  nothing  but  a  glacial  period 
is  competent  to  produce  or  transport,  into  their  present  position, 
such  masses  of  pebbles  as  make  up  the  conglomerate  which  is  found 
in  the  carboniferous  rocks  of  this  island.  At  almost  every  stage  in 
the  earth's  history  we  have  the  same  sort  of  accumulations.  They 
abound  in  the  primordial,  are  frequent  in  the  palaeozoic  and 
mesozoic,  and  numerous  in  the  tertiary.  The  Roxbury  conglome- 
rate fl^und  in  the  town  of  that  name,  and  over  a  large  part  of 
the  south  and  west  shores  of  Massachusetts  Bay,  is  so  much  like 
the  modern  drift,  that  at  one  point,  where  it  is  rather  more  inco- 
herent than  usual,  the  eye  does  not  at  first  readily  detect  the  dif- 
ference between  the  glacial. beds  of  the  geological  yesterday  and 
the  underlying  conglomerate  of  the  primordial  time,  so  close  is 
the  physical  connection  of  these  beds  which  are  separated  by 
nearly  the  whole  life-bearing  section  of  the  earth's  crust. 
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The  fact  noticed  in  the  paper  on  the  Topography  of  Aquidneck 
Island  (see  Vol.  vi,  page  518),  that  the  streams  on  this  island 
have  the  arrangement  natural  to  a  local  water  system,  shows  that 
the  channels  which  separate  it  from  the  main  land  had  been  exca- 
vated before  the  last  glacial  period.  Now,  as  we  have  already 
seen,  these  channels  have  a  shape  which  can  only  be  accounted  for 
by  supposing  that  they  were  formed  by  the  excavating  power  of  ice. 
Therefore  we  are  compelled  to  suppose  that  there  was  an  ice  action 
anterior  to  the  glacial  period  which  gave  way  to  make  our  present 
time.  If  this  be  true  of  this  section  of  our  fiord  zone,  it  is  likely 
to  be  true  for  a  large  part  of  the  topography  of  our  shores  which 
is  dependent  for  its  shape  upon  ice  action.  It  would  be  imprudent 
to  rest  so  large  a  determination  upon  such  a  small  basis  of  obser- 
vation; the  question  is,  however,  one  which  invites  the  consid- 
eration of  all  those  who  are  interested  in  working  out  the 
history  of  our  continent.  Nor  is  the  problem  one  of  local 
interest  alone;  our  whole  conception  of  the  conditions  under 
which  life  has  been  developed  and  the  successive  sheets  of 
strata  laid  down  will  be  greatly  modified  by  such  a  view  of  the 
past  as  would  be  forced  upon  us  when  we  recognized  glaciation  as 
a  constant  factor  in  the  evolution  of  the  physical  and  vital  his- 
tory of  our  earth.  We  need  some  conceivable  agent  whereby  the 
life  of  the  past  could  have  been  subjected  to  ever  varying  conditions. 
If  it  has  been  driven  in  endless  chase  from  equator  to  poles 
by  the  alternating  changes  of  heat  and  cold,  these  variations  would 
have  succeeded  each  other  with  startling  rapidity.  This  view  Is 
consonant  with  all  we  know  of  life  in  the  past ;  it  furthermore  seems 
in  the  highest  degree  fitting  that  life,  the  product,  the  localization 
of  solar  energy,  should  find  the  spur  that  drove  it  onwards  and 
upwards  in  the  changes  of  its  motive  force. 
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ON   THE   CAUSE    OF    DETERIORATION    IN    SOME    OF 

OUR  NATIVE  GRAPE-VINES,  AND   ONE   OF  THE 

PROBABLE  REASONS   WHY   EUROPEAN 

VINES   HAVE   SO   GENERALLY 

FAILED    WITH    US. 

[Concladed  fh>m  page  544.] 
BY  C.  T.  RILEY. 

Means  of  Contagion  from  one  Vine  to  Another. —  The 
young  lice,  whether  hatched  upon  the  roots  or  in  the  galls,  are 
quite  active  and  crawl  about  for  some  time ;  and  that  they  will 
spread  from  one  vine  to  another,  either  under  ground  upon  the 
roots  or  on  the  surface  of  the  ground  during  the  night,  is  highly 
probable.  Such,  however,  cannot  be  the  mode  of  spreading  from 
one  vineyard  to  another;  for  were  it  so,  the  malady  could  not 
possibly  have  assumed  such  proportions  in  so  short  a  time  as  it 
has  done  abroad.  One  method  of  transport  is  upon  the  roots  of 
seedlings  and  cuttings,  but  the  insect  cannot  in  this  manner  find 
its  way  to  an  old  vineyard,  and  there  must  be  still  another  means. 
Here  we  come  to  that  part  of  the  natural  history  of  our  louse 
which  must  assume  the  form  of  hypothesis  until  further  observa- 
tions shall  be  made.  In  this  country  the  malady  is  general,  but 
in  France,  where  >t  is  still  spreading  from  one  place  to  another, 
they  have  a  good  opportunity  to  watch  its  progress  ;  and  Planchon 
finds  that  it  always  commences  at  certain  circumscribed  points 
and  spreads  from  these  points  in  more  or  less  regular  circles. 
There  is  no  way  of  accounting  for  these  nuclei — these  starting 
points  in  the  centre  of  an  old  vineyard  that  never  showed  signs  of 
the  disease  before,  except  on  the  hypothesis  of  the  winged  insect 
having  flown  there  and  stai'ted  the  colony. 

We  have  already  seen  that  certain  individuals  of  the  root-inhab- 
iting type  become  winged.  Why  these  individuals  become  winged 
while  others  never  do,  is,  perhaps,  not  for  us  to  understand.  Sig- 
noret  ventures  the  Lamarckian  suggestion  that  the  need  of  quit- 
ting roots  that  are  already  destroyed  may  be  one  reason,  and  the 
pupflB  are  certainly  found  more  particularly  on  badly  infested  roots. 
All  plant-lice  multiply  agamically  during  the  summer  months 
(622) 
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while  they  are  abundantly  nourished,  but  towards  winter  when,  by 
this  mode  of  reproduction,  and  by  the  diminishing  nutriment  in 
the  dying  foliage,  the  lice  become,  so  to  speak,  exhausted,  then  lo 
and  behold  winged  males  and  females  appear !  Numerous  other 
facts  in  insect  life  such  as  the  production  of  drone  bees  solely  from 
unfertilized  eggs,  etc.,  indicate  that  the  winged  male  may  be,  in 
some  way  or  other,  connected  with  defective  vitality ;  and  Mr. 
Thomas  Meehan,  of  the  "  Gardener's  Monthly,"  has  so  frequently 
observed  such  to  be  the  case  with  plants,  that  he  considers  it  a 
law  "  that  with  a  weakened  vitality  comes  an  increased  power  to 
bear  male  flowers."*  But  this  throws  no  light  on  the  production 
of  winged  females,  and  here,  as  in  thousands  of  other  instances, 
nature  tells  us  plainly  to  be  satisfied  with  the  facts  without  the 
explanation. 

Our  winged  female  is  a  reality  !  What,  then  are  her  flmctions  ? 
In  the  breeding  jars  she  invariably  flies  towards  the  greatest 
light,  and  her  lai^e  compound  eyes,  and  ample  wings  indicate  that 
she  was  made  for  the  light  and  the  air.  Aye  have  also  seen  that 
she  is  burdened  witji  two  or  three  eggs  only,  and  my  opinion  is 
that  after  meeting  her  mate,  her  sole  life  duty  is  to  fly  off  and  con- 
sign her  few  eggs  to  some  grape-vine  or  grape-bud,  and  that  the 
lice  hatching  from  these  eggs  constitute  the  first  gall-producing 
mothers. 

I  am  led  to  this  opinion  by  the  fact  that  about  the  middle  of 
May,  in  looking  for  the  galls,  I  always  find  but  two  or  three  to  a 
vine,  and  generally  but  one  to  a  leaf.  These  vernal  galls,  as  one 
would  expect  from  the  greater  vitality  of  the  young  from  ferti- 
lized eggs,  and  the  greater  succulency  of  the  leaves  at  that  season 
are  much  larger  than  the  ordinary  summer  form,  and  generally 
have  a  decided  rosy  tint  on  one  side.  Similar  galls  have  also 
been  found  in  France.  Just  as  many  other  insects  prefer  certain 
species  of  plants,  or  even  certain  varieties  of  a  species,  so  our 
winged  Phylloxera  shows  her  preference  for  the  Clinton  and  its 
close  allies.  She  occasionally  deposits  her  eggs  on  other  varieties, 
as  I  have  found  the  large  vernal  galls  on  Concord,  Hartford 
Prolific,  etc.,  and  it  follows  that  she  must  do  so  where  no  riparia 
vines  occur.  But,  except  on  the  varieties  of  the  latter  species,  the 
young  lice  hatching  from  her  eggs  do  not  seem  to  be  capable  of 
forming  galls  on  the  leaves,  but  make  straightway  for  the  roots. 

♦Proc.  Am.  Ass.  Adv.  Sci.,  1663,  p.  256. 
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Only  in  this  manner  can  we  account  for  the  galls  abounding  so 
much  more  on  some  varieties  than  on  others. 

Some  persons  may  wonder  how  a  minute  insect  with  such  deli- 
cate wings,  braced  with  so  few  simple  veins,  as  those  possessed  by 
our  Phylloxera  can  manage  to  fly  through  the  air  to  any  great 
distance;  and  those  who  have  not  witnessed  them  in  flight  are 
very  apt  to  underrate  their  powers  of  volitation.  There  is  a 
conical  gall  very  common  on  the  upper  surface  of  the  leaves  of 
our  Shell-bark  hickories.  This  gall  is  made  by  a  louse  very 
closely  allied  to  our  Grape-leaf  gall-louse  and  was  named  Phyl- 
loxera caryoefolioe  by  Dr.  Fitch.*  This  louse  occurs  abundantly  in 
the  winged  form,  and  furnishes  an  excellent  illustration  of  the 
power  of  the  insects  of  this  genus  to  fly.  Let  any  one  watch 
these  winged  gall-lice,  as  they  issue,  during  some  warm  day  in 
June,  from  the  fimbriated  mouth  of  their  gall,  and  he  will  be 
struck  with  astonishment  at  the  facility,  and  power  with  which 
they  fly  off".  They  are  no  sooner  out  of  the  gall  than  the  wings 
begin  to  vibrate  so  as  to  become  invisible,  and  the  insect  suddenly 
darts  away  with  wonderAil  force.  They  must  likewise  often  be 
carried  great  distances  by  the  wind. 

Again,  it  would  at  first  sight  seem  almost  impossible  for  the 
female  to  deposit  her  loose  eggs  which  have  no  viscous  property, 
upon  a  swaying  leaf,  but  this  very  feat  is  accomplished  by  anotlier 
little  louse  of  the  same  genus,t  which  may  be  found  depositing  its 
eggs  all  through  the  summer  months,  on  the  under  side  of  the 
leaves  of  our  young  Post  oaks. 

Probable  Reason  why  its  Injuries  are  Greater  in  Europe 
THAN  with  us. —  It  is  a  well  recognized  fact  among  careful 
observers,  that  in  the  natural  state  there  is  a  greater  harmony 
between  the  fauna  and  flora  of  a  country  than  in  the  more  arti- 
ficial state  that  civilized  man  induces  by  cultivation.  Through  a 
long  series  of  ages,  the  species  least  able  to  contend  in  the  struggle 
for  life  "  go  to  the  wall,"  until  at  last  by  a  process  of  elimination, 
the  balance  is  struck  and  we  find  the  animal  and  plant  world  well 
adapted  and  adjusted  to  each  other.    For  this  reason  the  native 

•Rep.IU.f  106. 

t  This  is  a.species  of  Phylloxera,  which  is  yet  nndesciibed  bnt  which  M.  J.  Lichtenstein 
propoBes  to  call  Ph.  RUeyi.  It  infests  the  loaves  of  oiur  Post  oak  rery  much  in  the 
same  manner  as  the  European  Ph,  quercut  infests  their  oaks— causing  a  similarly 
pale  speckled  appearance  of  the  upper  side  of  the  leaves.  It  diiSsrs  ttom  all  described 
species  in  the  great  length  and  prominence  of  the  tubercles. 
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vines  which  now  flourish  in  this  country  are  those  which  have 
fought  the  long  battle  in  the  past  and  have  best  resisted  the  enemy. 
They  are,  in  short,  best  adapted  to  the  circumstances,  and  by 
their  more  vigorous  nature  resist  the  hypertrophy  of  the  bark 
caused  by  the  punctures  of  the  lice,  and  form  new  bark  under 
it.  The  European  vines,  on  the  contrary,  are  not  only  of  a  more 
highly  improved  and  tender  character,  but  have  not  been  accus- 
tomed to  the  disease.  They  consequently  succumb  more  readily, 
on  the  same  principle  that  many  diseases  that  are  comparatively 
harmless  among  civilized  nations,  acquire  greater  virulency  and 
play  fearful  havoc  when  introduced  among  savage  or  hitherto 
uncontaminated  peoples. 

There  may  be  other  reasons  such  as  the  different  modes  of 
culture  and  differences  of  soil ;  for  in  the  French  districts,  so  badly 
affected,  the  vines  are  either  grown  with  a  single  stake  or  no  stake 
at  all,  and  their  soil  is  generally  much  poorer  than  ours.  In 
America,  also,  we  know  that  there  are  several  natural  enemies  of 
the  louse,  and  these  checks  have,  in  all  likelihood,  never  been 
imported  into  Europe  with  their  prey.  That  the  louse  will  in 
time  find  enemies  and  lose  its  acute  power  of  doing  harm  even 
in  Europe,  is  highly  probable;  and  M.  Planchon  has  already 
noticed  that  the  infested  vines  in  the  latter  invaded  departments 
of  Gard  and  Herault  retained  a  comparatively  greener  color 
than  in  that  of  Vaucluse,  first  invaded.  Such  has  been  the 
history  of  the  Hessian  fly  and  a  number  of  other  insects  im- 
ported into  this  country.  These  are  the  explanations  I  ven- 
ture, and  whether  they  be  generally  accepted  or  not,  the  facts 
remain. 

Outward  and  more  visible  Effects  of  the  Root  Disease. — 
As  long  as  the  lice  are  confined  to  the  more  fibrous  roots  which, 
in  a  measure,  are  renewed  each  year,  the  vines  show  no  decided 
outward  signs  of  the  malady,  which  may  then  be  considered  in  its 
incipient  stage.  As  they  become  multiplied  and  fasten  on  to  the 
larger  roots,  their  work  becomes  more  visible  in  a  sickly,  yel- 
lowish appearance  of  the  leaf;  and  a  reduced  growth  of  the  vine 
is  the  result.  As  the  roots  waste  away,  these  symptoms  become 
more  acute,  and  at  this  stage  of  the  disease  the  lice  have  gene- 
rally left,  so  that  when  the  vine  is  about  dying  it  is  often  difiScult 
to  find  any  trace  of  the  cause  of  death.  On  the  rotten  roots 
little   eight-legged  mites  are  frequently  met  with,  and   they  are 
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also  to  be  found  in  the  galls.  They  may  alwaj^s  be  distinguished 
from  the  true  lice  by  their  white,  or  dirty-white,  color. 

Practical  Suggestions. — Last  year,  from  the  knowledge  we 
then  had  of  this  insect  in  this  country  I  recommended  the  destruc- 
tion of  the  Clinton  vine,  where  other  and  better  varieties  suc- 
ceeded as  well.  This  advice  was  given  in  order  to  get  rid  of  the 
galls,  and  wherever  it  has  been  followed  it  has  had  the  desired  effect. 
It  was  given,  however,  under  the  impression  that  the  lice  would 
not  attack  the  roots  except  where  the  leaves  were  covered  with 
galls  ;  whereas,  in  truth,  the  roots  would  appear  to  be  less  aflfected 
(at  least  during  the  growing  season)  where  the  leaf-galls  are 
abundant  than  where  they  are  scarce ;  while  they  may  be  abso- 
lutely ruined  where  no  signs  of  galls  exist.  Consequently  there 
is  no  longer  any  urgent  need  of,  or  good  reasons  for,  destroying 
our  Clinton  vines.  By  doing  so  we  may  diminish  the  number  of 
galls,  but  we  can  never  exterminate  the  root-lice.  Future  exper- 
iments will  no  doubt  show  that  good  results  will  attend  the  graft- 
ing of  such  varieties  as  are  known  to  be  most  seriously  affected, 
on  to  the  roots  of  less  susceptible  varieties. 

The  insect  should  be  especially  watched,  as  it  is  apt  to  be  most 
troublesome,  on  poor,  gravelly  or  clayey  soils.  In  deep,  rich  soils 
I  think  there  is  less  danger.  In  France  it  has  been  found  to  be 
less  troublesome  on  sandy  soils,  and  in  my  studies  I  have  always 
noticed  that  minute,  soft-bodied  insects  do  poorly  in  sand.*  The 
greater  the  growth  of  vine  the  greater  the  growth  of  root,  and 
consequently  vines  that  are  trained  on  walls  and  which  thus  more 
nearly  approach  the  wild  state,  or  which  are  rendered  vigorous 
by  a  rich  soil,  are  least  susceptible  to  the  disease. 

Remedies. —  Destruction  of  the  Gall-Lice. —  From  what  we  have 
seen,  we  may  justly  infer  that  this  insect  cannot  of  itself  spread 
from  one  vineyard  to  another  without  going  through  the  gall- 
producing  phase :  and  a  few  galls  on  the  leaves  are,  no  doubt, 
invariably  the  first  signs  of  its  advent,  by  natural  means,  into  a 
vineyard  not  previously  attacked.  By  natural  means,  I  mean 
without  the  aid  of  man's  assistance,  by  which  they  are  introduced 
from  one  place  to  another  on  the  roots.     If  these  galls,  therefore, 

*  Id  examiniug  the  vine  roots  this  fall  in  some  parts  of  Northern  Illinois,  where  sand 
formed  a  prominent  portion  of  the  soil,  I  found  very  few  root-lice;  except  on  riparia 
vines  whose  leaves  had  been  covered  with  gaUs.  Even  on  these  the  general  healthi- 
ness of  the  roots  indicated  that  they  had  hot  been  infested  dariug  the  summer,  and 
that  the  lice  had  all  come  Arom  the  last  galls  of  the  season. 
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could  only  be  found  and  destroyed,  it  would  be  one  way  of  effec- 
tually heading  off  the  evil ;  and  in  a  new  vineyard  a  little  vig- 
ilance in  searching  for  these  galls  might  save  much  subsequent 
loss  and  labor.  I  shall  not  treat  here  of  the  natural  enemies  of 
the  louse,  which  are  of  such  a  nature  that  they  cannot  be  practi- 
cally controlled  and  increased. 

Destruction  of  the  Root-Lice, —  I  hope  next  spring  to  institute 
a  series  of  experiments  on  the  root-lice,  with  a  view  to  the  discov- 
ery of  a  practical  remedy.  •  It  were  to  be  desired  that  others 
having  opportunity  and  occasion  would  do  likewise.  Here  is  an 
excellent  chance  for  our  different  agricultural  colleges,  which  have 
greater  means  and  facilities  than  any  one  individual  can  possibly 
have.  As  a  guide  to  such  experiments,  and  to  profit  as  much  as 
possible  by  the  experience  of  others,  I  will  s^^nopsize  the  results 
of  trials  in  France.  From  these  results,  which  I  give  below,  we 
may  learn  that  no  reliable  and  cheap  remedy,  that  will  destroy 
all  the  lice  after  they  have  become  numerous,  has  yet  been 
discovered ;  and  the  best  advice  that  can  at  present  be  given  is  to 
guard  against  the  insect's  introduction  into  new  vineyards  by 
carefully  examining  the  roots  before  planting.  If  knots  and  lice 
are  found  upon  them  the  latter  may  be  destroyed  by  the  same 
means  used  against  the  Apple  root-lice — t.  c,  by  immersing  the 
roots  in  hot  soap-suds  or  tobacco-water. 

Preparations  of  carbolic  acid  have,  so  far,  given  most  satisfac- 
tion, and  I  have  great  hopes  of  benefit  from  the  saponaceous 
compound  prepared  in  this  country  by  James  Buchan  &  Co.,  of 
New  York.  This  compound  is  not  yet  manufactured  in  France, 
where  they  have  to  use  the  pure  acid  or  the  crystals. 

Carbolic  acid  added  to  water  at  the  rate  of  one-half  to  one  per 
cent,  has  been  successfully  employed,  and  M.  Leenhardt,  of 
Soi^ues,  has  by  its  use,  succeeded  in  keeping  his  vineyard  alive 
and  bearing,  while  all  those  around  him  are  destroyed.  He  uses  a 
heavy  bar,  thickened  and  pointed  at  the  end,  wherewith  to  make 
two  or  three  holes,  a  foot  or  more  deep,  around  the  base  of  each 
vine.  He  then  fills  these  holes  with  the  liquid,  which  gradually 
permeates  the  soil  in  all  directions.  A  good  post-hole  auger,  such 
as  we  use  in  this  country,  would  work  more  rapidly,  with  the 
advantage  of  compressing  the  earth  less,  but  it  would  do  more 
injury  to  the  roots. 

Oil  of  Cade. — This  empyreumatical  oil,  which  is  common  and 
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cheap  in  France,  when  dissolved  in  any  alkali  (the  urine  of  cows 
being  good  enough)  and  applied  in  the  same  manner  described 
above,  has  also  given  good  results.  A  mixture  composed  of  lime 
and  sulphur  boiled  in  water  at  the  rate  of  about  five  pounds  lime 
and  five  pounds  sulphur  to  one  gallon  of  water,  and  applied  when 
hot,  has  been  found  good. 

Alkalies  seem  to  invigorate  the  vines,  but  do  not  affect  the  lice. 
They  are  also  too  costly.  Salt. —  Vines  on  lands  strongly  impreg* 
nated  with  salt  have  been  found  to  resist  the  attacks  of  the  lice. 
Acids  generally  are  neutralized  by  the  lime  which  most  soils 
contain. 

Sulphur  has  been  thoroughly  tried  without  any  good  results, 
either  upon  the  leaf-lice  or  root-lice. 

Sulphuretted  hydrogen. —  They  have  tried  to  pump  this  into  the 
soil,  but  the  pumps  always  break  and  no  one  would  think  of  going 
to  such  trouble  here. 

Sulphate  of  Iron  is  of  no  account.  Sulphate  of  Copper  destroys 
the  roots.  Numerous  other  chemicals  have  been  experimented 
with,  but  with  very  little  or  no  success,  and  they  are  besides  not 
applicable  on  a  large  scale. 

Irrigation  and  Submersion  have  been  pretty  thoroughly  tested, 
and  it  is  doubtful,  even  where  they  can  be  employed,  whether  they 
have  any  other  effect  than  that  of  invigorating  the  vines,  as  the  lice 
are,  many  of  them,  found  alive  after  a  submergence  of  mouths. 
These  methods  must  be  considered  conservatives  rather  than 
curatives. 

Resume  of  the  Insect's  History. — We  have  had  in  this  country, 
from  time  immemorial,  an  insect  attacking  our  native  vines,  either 
forming  galls  on  the  leaves  or  gall-like  excrescences  on  the  roots.* 
This  insect  is  polymorphic,  as  many  others  of  its  family  are 
known  to  be.  It  also  exists  in  two  types,  the  one,  which  may  be 
termed  radicicola,  living  on  the  roots,  while  the  other,  which  may 
be  termed  galloecola^  dwells  in  galls  on  the  leaves.  The  latter  is 
found  more  especially  on  the  Clinton  and  Us  allies,  while  the 
former  is  found  on  all  varieties,  but  flourishes  best  on  vines 
belonging  to  the  vinifera  species.  The  gall-inhabiting  type  was 
noticed  and  imperfectly  described  in  1856,  but  the  root-inhabiting 

*  1  have  been  able  to  trace  them  with  absolute  certainty  as  far  back  as  1816,  for  in  the 
herbariam  of  Dr.  Engelmann  ie  a  specimen  of  wild  riparia  gathered  in  this  State  in 
that  year,  the  leaves  of  which  are  disflgof^  by  the  very  same  gall. 
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type,  being  less  conspicuous,  was   unknown  in  this  country  till 
last  year. 

Such  an  insect  is  very  readilj-  transported  from  one  country  to 
another  on  grape  roots,  seedlings,  etc.,  and  just  as  our  Apple, 
root-louse  {Erioaoma  lanigera  Ilausm.)  was  imported  into  Europe 
towards  the  close  of  the  last  century,  so  we  find  that  our  Grape- 
louse  was  similarly  imported,  in  all  probability  within  the  last 
decade.  The  mode  of  transport  will  become  all  the  more  intel- 
ligible when  I  state  that  M.  Signoret  showed  me,  last  July,  the  yet 
living  progeny  of  some  lice  which  he  had  placed  in  a  tightly- 
corked  glass  tube  the  year  before ;  and  that  he  had  managed  to 
keep  a  few  alive  for  study  through  the  siege  of  Paris  up  to  the 
time  mentioned. 

Nothing  would  be  more  natural  than  its  introduction  at  Bor- 
deaux, where  M.  Laliman  has,  for  a  number  of  years,  been  assidu- 
ous in  the  cultivation  and  trial  of  our  different  American  vines. 
Or  it  might  have  been  introduced  at  the  nurseries  of  the  Audebert 
Bros.,  near  Tarascon,*  where  all  sorts  of  American  plants  have 
been  cultivated  ;  and,  if  I  mistake  not,  M.  Planchon  with  commend- 
able zeal,  has  so  thoroughly  sifted  the  history  of  the  subject  in 
France  that  he  can  trace  the  first  invasion,  with  tolerable  certaintj^ 
to  a  point  near  this  place,  Tarascon.  It  doubtless  existed  in 
France  a  few  years  before  its  injuries  attracted  attention,  and  the 
first  notice  of  its  work  was  made  in  the  vineyard  of  M.  de  Penar- 
van,  at  Ville-neuve-les-Avignon,  in  1863.  The  scourge  soon 
increased  and  spread,  and  in  1868  and  1869  acquired  such  dimen- 
si<jns  as  thoroughly  to  alarm  the  great  grape-growing  districts  of 
beautiful  France.  At  first  all  sorts  of  hypotheses  were  put  forth 
as  to  its  cause.  Some  book-worms  even  thought  they  had  found 
in  this  root-louse  the  Phtheir  of  the  ancient  Greeks,  but  the  intel- 
ligent labors  of  M.  Planchon  dispelled  all  such  illusions,  and 
and  proved  that  the  Phtheir  of  the  ancients  was  a  true  bark-louse 
(Dactylopius  longispinus  Targ.)  of  a  totally  different  nature  and 
still  existing  in  the  Crimea.f 

*M.  Laliman,  in  the  eesay  already  mentioned  (p.  63),  shows  that  this  nursery  has  not 
existed  for  nearly  fifteen  years ;  but  this  fact  does  not  preclude  the  possibility  of  the 
louse  having  been  first  introduced  there.  It  would  only  indicate,  if  the  spread  of 
the  disease  can  be  traced  Prom  that  point,  that  it  existed  in  France,  without  attracting 
attention,  at  an  earlier  epoch  than  is  generally  supposed. 

t  See  an  Essay  entitled  La  Phthiriose  on  P^diculaire  de  la  Yigne  chez  les  Anciens. 
Bulletin  de  la  Soc.  des  Agr.  de  France,  July,  1870. 
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In  this  manner  our  root-louse  was  known  and  studied  in  a 
foreign  land  before  its  presence  was  even  suspected  in  this — its 
native  country. 

Conclusion  —  No  Need  op  Unnecessary  Alarm. —  Knowledge 
of  the  facts  I  have  here  brought  forth  need  not  alarm  the  grape- 
grower  any  more  than  coiTect  knowledge  of  some  indisposition, 
hitherto  incomprehensive  and  consequently  uncured,  should  alarm 
the  human  patient.  It  was  only  a  few  years  ago  that  our  eyes  were 
opened  to  the  true  character  of  the  entozoon  known  as  Trichina 
spiralis^  and  there  can  be  little  doubt  but  that  previous  to  our 
knowledge  of  this  parasite  many  a  death  occasioned  by  it  was 
attributed  to  other  unknown  causes.  It  may  not  be  more  easy  to 
cure  the  disease  now  than  it  was  formerly,  but  we  are,  by  under- 
standing its  nature,  enabled  easily  to  guard  against  and  prevent  it. 
*'  Full  knowledge  of  the  truth,"  says  Helmholz,  "  always  brings 
with  it  the  cure  for  the  damage  which  imperfect  knowledge  may 
occasion."  The  Phylloxera  has  always  existed  on  our  \ines,  and 
those  varieties  which  in  the  past  have  best  withstood  its  attacks 
will  be  veiy  likely  to  do  so  in  the  future.  The  presence  of  a  few 
lice  on  such  varieties  need  cause  no  fear,  for  the  idea  of  ever 
entirely  exterminating  such  an  insect  from  the  country  must  be 
perfectly  Utopian,  and  all  we  can  do  is  to  watch  and  more  partic- 
ularly care  for  those  varieties  that  most  easily  succumb.  In  the 
future,  the  vineyardist  will  be  enabled,  by  the  revelations  here 
made,  to  trace  to  a  definite  cause  many  a  failure  which  has  hitherto 
been  wrapped  in  conjecture  and  mystery. 

In  thus  calling  the  attention  of  the  grape  growing  commuiyty 
to  this  interesting  little  insect,  which  is  sapping  the  roots  of  their 
vines,  my  intention  is  to  do  good  and  not  cause  unnecessary' 
consternation.  Let  me  hope  that  others  may  be  induced  to  study 
the  microscopic  plague  and  thus  not  only  assist  to  fill  the  gaps 
yet  occuning  in  its  natural  history,  but  help  us  to  become  better 
masters  of  it.  Only  those  who  have  witnessed  the  fearful  havoc 
it  has  made  abroad,  where  in  three  years  it  caused  a  loss  of 
25,000,000  francs  in  the  single  department  of  Vaucluse,  France, 
can  fully  appreciate  its  importance  and  its  power,  under  favorable 
circumstances,  to  do  harm. 

I  must  remind  those  who  live  outside  of  Missouri,  that  my 
observations  in  this  country  have  been  confined  to  different  parts 
of  this  State   and  apply  more  especially  to  this  portion  of  the 
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Mississippi  Valley.  The  insect  occurs,  however,  very  generally 
over  the  country  east  of  the  Mississippi  river,  even  into  Canada ; 
and  there  are  strong  indications  that  it  produces  similarly  injurious 
eflfects  elsewhere.  To  give  a  single  example :  —  according  to  the 
records,  most  of  the  vineyards  on  Staten  Island  which  were  flour- 
ishing in  1861,  and  which  were  composed  principally  of  Catawba, 
had  failed  in  1866,  and  Mr.  G.  E.  Meissner,  of  Bushberg,  who 
then  owned  a  vineyard  on  that  island,  informs  me  that  he  had 
noticed  the  nodosities,  and  that  the  roots  of  the  dying  vines  had 
wasted  away.*  I  cannot  conclude  without  publicly  expressing 
my  indebtedness  to  Messrs.  Lichten stein  and  Planchon,  of  Mont- 
pellier,  France,  for  the  cordial  and  generou*  manner  in  which  they 
gave  me  every  facility  for  studying  the  insect  there,  and  witness- 
ing experiments  in  the  field. 


REVIEWS  Airo  BOOK  NOTICES. 

Recent  Discoveries  in  Ornithotomy. —  The  authors*  courtesy 
places  two  very  notable  papers  on  our  table.  I.  Prof.  Morse's 
embryological  studies  t  have  furnished  one  of  the  most  important 
contributions  ever  ofi*ered  in  this  countr}'  to  our  knowledge  of  the 
structure  and  development  of  birds.  His  entirely  original  re- 
searches, conducted  with  scrupulous  care,  in  the  most  candid 
spirit,  not  only  confirm  the  late  determinations  of  Gegenbaur  and 
other  European  anatomists,  but  take  a  long  step  beyond.  We 
have  from  time  to  time  been  apprised  of  the  author's  progress  in 
the  investigation,  and  since  its  close  have  given  the  subject  the 
closest  scrutiny.  In  stating  the  points  we  believe  that  the  author 
has  established,  we  must  also  indicate  those  that  we  hold  to  be 
still  questionable. 

Prof.  Morse  finds  four  tarsal  bones.  Three  of  these  have  been 
very  generally  recognized  of  late,  although  rejected  or  at  most  not 

♦  Since  the  above  was  written,  I  have  lihtened  to  an  essay  on  Grapes,  by  Mr.  P. 
Manny,  of  Freeport,  Stephenson  county.  Illinois.  In  this  essay,  which  was  read  before 
the  Illinois  State  Horticultural  Society,  the  wi'iter  states  that  his  Delaware.  Iowa  and 
Salem  vines  lose  their  lower  roots.  He  attributes  this  loss  of  roots  to  the  tenacity  of 
the  soil  (though  more  likely  owing  to  unseen  root-lice)  and  has  remedied  it  in  a  measure 
by  grafting  on  Clinton  roots. 

Wn  the  Carpus  and  Tarsus 0/ Birds.  By  Edward  S.  Morse,  Ph.D.  Ann.  Lye. 
Nat.  Hist.,  N.  Y.,  X,  1872. 
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fully  accepted,  by  such  an  eminent  authority,  for  instance,  as 
Owen,  whom  the  author  very  properly  arraigns  for  his  unphilo- 
sophic  handling  of  the  carpal-tarsal  homologies.  They  ai-e  two  near 
bones,  anchylosing  together,  and  with  the  tibia,  serving  to  form  the 
characteristic  axian  bitrochlear  malleoli ;  and  one  far  bone  which 
unites  with  the  metatarsals.  For  these  Prof.  Morse  accepts  the 
determinations  implied  in  Gegenbaur's  nomenclature,  calling  them 
tihiale^  fibular e  and  centrale  (astragalus,  calcaneum  and  naviculare). 
Many  interesting  details  of  the  form,  time  and  mode  of  fusion, 
etc.,  in  different  species  are  given.  The  fourth  bone  is  a  "new" 
one,  the  recognition  of  which  as  an  integral  element  of  the  avian 
tarsus  we  owe  to  Prof.  Morse.  Authors  have  described  a  so- 
called  "  process  of  the  astragalus"  in  certain  birds,  and  it  has  been 
stated  that  the  astragalus  of  higher  vertebrates  represents  the 
tibiale  and  the  intermedium  (of  reptiles),  connate  ;  but  it  remained 
for  Prof.  Morse  to  determine  that  a  certain  "  pre-tibial "  bone  of 
a  species  of  heron,  noted  in  Prof.  Wyman's  manuscript,  now 
published,  as  finally  uniting  the  astragalus  to  form  a  "process" 
identical  with  that  described  by  Huxley,  is  a  distinct  tarsal  element 
which,  for  anything  appearing  to  the  contrary,  must  be  identified 
with  the  reptilian  intermedium.  We  consider  this  view  entirely 
reasonable — in  fact,  we  know  of  no  other  warrantable  conclusion 
ftom  our  present  data,  and  we  are  thus  prepared  to  adopt  all  of 
Prof.  Morse's  views  respecting  the  composition  of  the  avian  tarsus, 
without  reserve  or  qualification. 

If  we  must  think  that  he  has  not  been  equally  successful  in 
determining  the  structure  of  the  carpus,  we  are  at  least  prepared 
to  show  cause  for  our  lacking  faith  in  some  of  his  conclusions. 
Respecting  this  segment  the  author  writes :  "  In  the  fore  limb 
or  wing  there  are  at  least  four  carpal  bones,  two  in  the  proxi- 
mal series,  and  two  in  the  distal  series.  B^ew  more  than  four 
carpals  occur ^  as  in  the''  etc.  The  two  of  the  near  series  are  those 
that  persist  free  in  the  adult  carpus,  well  known  as  "  scaphoid " 
(or  " scapholunar ")  and  "cuneiform,"  or,  in  better  nomenclature, 
radiale  and  ulnare.  The  two  far  bones  come  of  Prof.  Morse's 
resolution  of  the  so-called  "  epiphysis  of  the  metacarpal  into  two 
carpal  elements,  one  capping  the  mid-metacarpal,  the  other  the 
annularis.  Since  the  metacarpals  of  higher  vertebrates,  excepting 
that  of  the  pollex,  are  well  known  to  lack  a  proximal  epiphysis,  the 
part  in  question  was  early  determined  to  belong  to  the   carpus, 
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though  it  has  been  generally  recognized  as  only  a  single  bone. 
Prof.  Morse's  figures  show  plainly  that  there  are  always  two 
ossific  centres,  and  that  the  ossicles  are  often  as  distinct  from 
each  other  as  are  the  metacarpals  they  respectively  cap.  This 
important  point  may  be  considered  as  established.  The  author  is 
uncertain  of  the  homologies  of  these  two  far  bones,  querying  whether 
that  one  capping  the  mid-metacarpal  be  intermedium  and  centrale 
connate,  or  carpale  iii  ("  magnum  ")  ;  but  he  provisional!}"  holds 
it  as  carpale  iii^  and  the  other  as  carpale  tv,  as  marked  in  all  his 
figures. 

The  sentence  we  have  italicized  above  will  be  met  with  surprise 
if  not  with  suspicion,  and  we  cannot  believe,  upon  the  data  fur- 
nished, that  more  than  four  carpals  occur.  Indeed,  the  author 
himself  explicitly  records  his  uncertainty  respecting  the  "  extra" 
carpals  mentioned  as  apparently  present  in  Tyrannus  and  Den- 
droeca.  The  piece  marked  "c"  in  figure  47  (Tyrannus)  is  doubt- 
less "the  result  of  accidental  pressure"  which  separated  it  from 
carpale  iii^  while  that  marked  "  2  "  in  figure  48  (same  bird)  seems 
unquestionably  pressed  apart  from  radiale;  in  each  case  we  would 
emphasize  the  author's  words  :  '*it  is  safe  to  reject  its  occun-ence 
for  the  present."  In  the  case  of  Dendroeca,  we  think  that  the  diflfl- 
culty  of  the  supposed  extra  carpal  can  be  satisfactorily  explained. 
Prof.  Morse  has  been  led  to  believe  that  "  the  ulnare  may  unite 
with  the  ulna,"  because  he  several  times  observed  a  close  mutual 
appression  of  the  two  bones,  and  failed  to  find  an  ulnare  at  all  in 
two  instances.  But  in  figure  43,  where  no  ulnare  is  represented, 
we  are  satisfied  that  the  missing  bone  simply  escaped  the  field  of 
the  microscope;  while  in  figure  44,  the  bone  marked  "i"  and 
supposed  to  be  an  additional  carpal  on  the  radial  side  is,  in  our 
judgment,  the  ulnare  itself  accidentally  displaced  to  the  right.  In 
this  last  fignre,  it  will  be  observed,  the  author  queries  the  ulnare 
as  having  anchylosed  with  the  ulna ;  but  unless  we  are  altogether 
misinformed,  no  such  anchylosis  ever  occurs.  In  all  birds,  so  far 
as  we  know,  the  ulnare  persists  free,  and  gives  an  insertion  to  the 
flexor  metacarpi  ulnaris  (just  as  is  incidentally  shown  in  fig.  34). 
Accounting  as  above  for  the  respective  disagreements  of  figures 
43,  44,  47  and  48  with  the  others,  all  the  figures  show  clearly  the 
four  carpal  bones  that  the  author  may  justly  claim  to  have 
established. 

Respecting  the  carpal-tarsal  homologies,  of  which  the  author 
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does  not  specially  treat,  we  should  say  that,  while  the  antitypy  of 
tibicUe  and  ulnare  and  of  Jibulare  and  radiale  appears  unquestion- 
able, observations  are  wanted  to  show  the  relations  of  the  remain- 
ing tarsal  bones  with  those  of  the  distal  carpal  series;  for  if 
Prof.  Morse  correctly  identifies  the  latter  as  carpale  iii  and  i*v,  these 
do  not  correspond  with  those  of  the  tarsus  determined  as  interme- 
dium and  centrale. 

This  remarkably  able  paper  is  illustrated  with  two  colored  plates 
containing  forty-eight  figures  from  the  author's  accomplished  pen- 
cil, representing  exactly  what  he  saw.  We  trust  that  Prof.  Morse 
will  continue  his  admirable  embryological  studies,  and  show  us 
more  new  things.  Ornithology  has  plentiftil  need  of  workers  of 
his  stamp. 

II.  Although  we  only  undertatce  to  give  a  complete  record  of 
American  papers  relating  to  ornithology,  we  shall  have  frequent 
occasion  to  notice  foreign  publications  of  general  interest  or  special 
importance.  Prof.  Reinhardt*  makes  an  important  announcement 
respecting  "  Tos  crochu  "  (os  uncinatum)  observed  by  Magnus  in 
Phoenicopheeus,  and  which,  he  states,  is  the  same  as  the  ossiculum 
lacrymO'palatinum  described  by  Brandt  in  Tachypetes  and  various 
Procellariidce.  He  further  states  that  this  bone  is  highly  charac- 
teristic of  the  Musophagidoe^  having  found  it  in  all  the  genera  and 
nearly  half  the  species  of  Turacous.  He  describes  its  peculiarities 
in  detail.  Among  the  Cuculidae,  besides  Phoenicophceus,  he  has 
seen  it  in  Zanclostomus,  Rhinortha  and  Eudynamys,  whilst  it  is 
wanting  in  Centropus  and  several  American  forms.  In  the  Trogo- 
nidce^  a  species  has  the  uncinate  bone  "  represented  by  a  slender  fal- 
ciform apophysis  of  the  descending  ramus  of  the  lachrymal,  bending 
towards  the  palate."  Tachypetes  remains  the  only  totipalmate  bird 
in  which  the  ossicle  is  known  to  occur — which  is  interesting,  seeing 
that  the  frigate  alone  of  Steganopodes  is  petrel-like  in  superficial 
aspects.  The  bone  appears  to  be  as  characteristic  of  the  ProceUar- 
iidce  as  of  the  Turacous,  occurring  in  nearly  all  of  the  genera  of 
that  family,  though  among  the  "  stormy  petrels  "  (Thalassidroma 
AucT.)  it  is  merely  represented  by  a  ligament ;  but  what,  if  any, 
relationship  it  may  indicate  does  not  appear.  Prof.  Reinhardt 
agrees  with  Brandt  that  the  function  of  the  bone  relates  rather  to 
the  olfactory  than  to  the  visual  apparatus. 

*  Om  en  hidtU  ukjeTidt  Knogle  i  Horedaknllen  hos  Turakoemt  (Mosophagfdes),  etc.  Af 
J.  Reinuabdt.    Vidensk.  Meddel.  f.  d.  Naturh.  Foren.    KJQbenhayo.  1871. 


Digitized  by 


Google 


REVIEWS   AND   BOOK  NOTICES.  635 

The  author  takes  the  opportunity  of  correcting  Huxley's  hasty 
generalization  respecting  the  absence  of  basipterj^goids  in  Procel- 
lariidce- Sin  error  which,  however,  had  been  already  exposed.* 
Although  these  processes  are  absent  in  Diomedea  and  rudimentary 
in  "  Thalassidroma,"  they  are  well  developed  in  other  genera ;  and 
the  fact  is,  that  basipteiy golds  are  highly  characteristic  of  the 
Procellariidce.  —  Elliott  Coues. 

Guide  to  the  Study  of  Insects.! — A  third  and  revised  edition 
of  this  work  has  appeared  with  a  few  changes  and  additions 
of  considerable  importance.  The  author  calls  attention  to  the 
change  in  his  views  as  to  the  number  of  segments  in  the  head  of 
six-footed  insects ;  there  being  four  instead  of  seven.  A  brief 
account  of  the  recent  discovery  of  Parthenogenesis  in  the  pupa 
of  a  Chironomus  is  given ;  and  also  of  wax-secreting  glands  lately 
found  in  wax-producing  insects,  i,  e.,  the  bees,  aphides  and  bark 
lice  (Coccidce).  Moreover  a  correct  figure  of  the  caterpillar  and 
chrj'salis  of  Melitcea  Harrisii,  takes  the  place  of  the  incorrect 
representation  in  the  first  two  editions,  while  a  short  notice  of 
the  worm-like  mites,  Linguatulina^  is  inserted. 

The  Appendix  consists  of  illustrated  notices  of  the  early  stages 
of  certain  ichneumon  parasites ;  of  the  embrj'onal  membranes  of  in- 
sects ;  of  the  development  of  the  louse  :  the  mode  of  formation  of  the 
wings  of  insects  ;  of  Paolia,  a  remarkable  fossil  carboniferous  insect 
and  of  abdominal  sense  organs  of  certain  insects,  while  sketches 
of  Schiodte's  new  classification  of  the  Hemiptera,  and  Thorell's 
arrangement  of  the  spiders  are  presented.  Two  plates  are  added, 
illustrating  injurious  and  beneficial  insects.  Two  other  steel 
plates,  one  of  lice,  the  other  of  Thysanura  are  added,  and  several 
new  species  of  insects  referred  to. 

The  Desmids.  t  Microscopists  will  welcome  this  beautiful 
memoir  on  the  desmids  of  Sweden.  It  will  be  invaluable  to 
American  observers,  as  there  is  so  much  similarity  between  the 

•  By  T.  Hale  Streets.     Proc.  Phila.  Acad.,  1870, 85. 

t  Guide  to  the  Study  of  Insects,  and  a  Treatiee  on  those  injurious  and  beneficial  to 
Crops :  for  the  use  of  Colleges,  Farm-Schools,  and  Agriculturists.  By  A.  S.  Packard, 
Jr.,  M.D.  With  15  plates  and  670  woodcuts.  Third  edition.  Salem,  1872.  8vo.  pp. 
715.    Price  reduced  to  $5.00. 

{De  Desmidiaceis,  quae  in  Suecia  inventse  sunt.  Observationes  critic se.  Auctore 
P.  M.  Lundell.  Cum  tabulis  V,  pp.  100.  Nova  Acta  of  the  Royal  Society  of  Sciences  of 
Upsala,  4to,  1871. 
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desmid  floras  of  the  two  countries.    It  is  written  entirely  in  Latin. 
Five  excellent  plates  illustrate  the  paper. 

BOTANY. 

Lehna  polyrrhiza. —  While  botanizing  last  week  on  the  Platte 
river  in  Nebraska,  I  found,  near  Fremont,  large  quantities  of  Lemna 
pdyrrhizay  and  upon  close  inspection  to  my  great  joy  found  many 
specimens  in  bloom.  As  this  is  rarely  found  in  bloom,  it  may  per- 
haps be  deemed  worthy  of  record.  I  secured  specimens  which  I 
shall  be  glad  to  distribute.  I  may  as  well  mention  also  that  in  the 
same  trip  I  found  Euphorbia  marquiata  in  great  abundance  in 
western  and  northwestern  Iowa,  though  Prof.  Gray  puts  it  as  far 
west  as  the  "  plains  of  Kansas  and  Nebraska." — C.  E.  Bessey,  Iowa 
State  Agricultural  Coll. 

New  Botanical  Works.  —  A  new  part  of  Bentham  and  Hooker's 
"  Genera  Plantarum "  is  in  the  printer's  hands,  as  we  learn  from 
Trimen's  "Journal  of  Botany,"  and  is  expected  to  be  out  by  the 
end  of  October.  It  will  comprise  Rubiacae,  Compositse,  and  the 
intervening  orders. 

Mr.  M.  C.  Cook's  new  journal  "Grevillea,"  devoted  to  Crypto- 
gamic  Botany  and  its  literature,  contains  much  that  will  interest 
American  botanists.  The  August  number  continues  Mr.  C.  A. 
Peck's  ''New  York  Fungi,"  and  announces  that  a  series  of  papers 
on  North  American  Fungi,  by  Rev.  J.  M.  Berkeley  will  be  begun 
in  the  September  number. 

We  have  received  the  first  number  of  the  "  Transactions  of  the 
Imperial  Botanic  Garden  at  St.  Petersburg,"  an  octavo  of  164 
pages,  printed  partly  in  Russian  and  partly  in  Latin. 

ZOOLOGY, 

ToRNARiA,  THE  YOUNG  STAGE  OF  Balanoglossus.  —  The  devel- 
opment of  Tornaria  has  at  last  been  solved.  As  is  well  known 
MuUer,  Krohn,  Fitz  Miiller  and  myself  have  considered  it  a  star- 
fish embryo.  The  analogy  between  a  Brachiolaria  and  Tornaria 
seems  complete  and  no  one  questioned  the  position  of  the  latter 
till  Metznikoff  in  1870  was  fortunate  enough  to  raise  Tornaria  to 
a  later  phase  of  development  —  to  his  astonishment  it  changed 
into  an  annelid.     Of  course,  in  view  of  the  afiSnities  (first  sug- 
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gested  by  Huxley)  of  the  worms  and  eehinoderms,  it  was  most 
important  that  MetznikoflTs  observations  should  be  rei)eated,  and 
if  possible  the  genus  of  annelids,  of  which  Tomaria  was  the 
young,  accurately  ascertained.  The  annelid  raised  by  Metznikoff 
was  most  peculiar  and,  in  absence  of  other  evidence,  he  suggested 
the  possibility  of  its  being  a  young  Balanoglossus.  I  have  been 
able  this  summer  to  raise  Tornaria  and  to  obtain  young  annelids 
somewhat  older  than  those  observed  by  Metznikoff,  tracing  at  the 
same  time  the  development  of  the  branchiae  as  diverticula  from 
the  oesophagus,  and  also  to  find  the  young  annelid  of  Tornaria  a 
species  of  Balanoglossus  (of  which  the  adult  is  quite  common  at 
low  water  mark  at  Newport  and  at  Beverly,  Mass.),  but  slightly 
older  than  those  raised  directly  from  the  Tornaria  stage.  The 
details  of  this  interesting  embryology  will  shortly  be  published. 
—  A.  Agassiz. 

The  Peculiar  Coloration  op  Fishes,  mentioned  by  your  cor- 
respondent Richard  Bliss,  is,  it  appears  to  me,  susceptible  of  easy 
explanation.  The  pigment-cells  containing  the  brilliant  crimson, 
adorning  the  skins  of  cyprinidoe  and  other  fishes,  are  readily 
opened  and  closed  under  excitement  and  other  influences.  When 
brilliant  Cyprinid  are  confined  in  aquaria  they  speedily  lose 
their  color  by  the  closing  of  the  cells,  but  it  may  be  readily  re- 
stored by  scratching  the  surface  with  the  point  of  an  instrument, 
which  reopens  the  cells.  Even  specimens  freshly  placed  in  weak 
alcohol  may  sometimes  be  made  to  display  bright  color  by  the 
same  process.  When  the  alcohol  is  strong,  it  may  so  contract  the 
surrounding  tissue  as  to  expose  the  contents  of  the  cells,  as  in 
the  case  observed  by  Mr.  Bliss. — Edw.  D.  Cope. 

A  New  Species  of  Passerculus  prom  Eastern  Massachusetts. 
In  December,  1868, 1  took  a  sparrow  at  Ipswich  which  was  then 
supposed  to  be  Centronyx  Bairdii.  In  the  autumn  of  1870, 1  took 
two  more  of  the  same  species,  also  at  Ipswich ;  but  upon  visiting 
the  Smithsonian  Institution  this  spring  and  comparing  these  speci- 
mens with  the  original  C.  Bairdii,  I  have  come  to  the  conclusion 
that  they  are  specifically  distinct.  They  are  closely  allied  to  the 
savanna  sparrow  and  evidently  belong  to  the  same  genus;  I 
therefore  propose  to  name  the  Massachusetts  bird  Passerculus 
princepsj  the  large  barren  ground  sparrow.  The  Centronyx  Bairdii 
should  also,  I  think,  be  referred  to  the  genus  Passerculus,  for  I  can 
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see  no  good  generic  character  by  which  it  can  be  separated.  A 
description  and  figure  of  this  new  Passerculus,  will  be  found  in  the 
"Naturalists*  Guide"  (page  112)  under  the  name  of  Centronyx 
Bairdiiy  with  a  history  of  the  capture  of  the  first  specimen  and  also 
an  account  of  how  this  name  came  to  be  applied  to  it.  It  will  like- 
wise be  understood  that  the  name  of  Centronyx  Bairdii^  given  in  a 
notice  in  the  May  number  of  the  Naturalist  (page  307)  by  Mr. 
Brewster,  should  read  Passerculus  princeps. 

The  Thcdasseus  Havelii,  mentioned  by  Mr.  Brewster  in  the  same 
article,  should  also  read  Sterna  Forsterii,  for  I  have  become  con- 
vinced by  carefully  studying  a  large  number  of  specimens  that  the 
Thalassetis  Havel ii  =  Sterna  Havelii  of  authors,  is  the  young  of 
Sterna  Forsterii,  —  C.  J.  Maynard. 


GEOLOGY. 

Oil  Creek  Petroleum  known  in  the  last  Century. — At  a 
meeting  of  the  California  Academy  of  Sciences,  July  loth,  Mr. 
R.  E.  C.  Stearns  presented  a  communication,  embodying  the 
following  extract  from  the  Massachusetts  Magazine  published  in 
the  year  1789,  Vol.  i,  p.  416,  showing  that  the  existence  of 
petroleum  in  Pennsylvania  was  known  at  that  period : 

"  In  the  northern  part  of  Pennsylvania,  there  is  a  creek  called 
Oil  Creek,  which  empties  into  the  Alleghany  river.  It  issues 
from  a  spring,  on  the  top  of  which  floats  an  oil  similar  to  that 
called  Barbadoes  tar ;  and  from  which  one  man  may  gather  several 
gallons  in  a  day.  The  troops  sent  to  guard  the  western  posts, 
halted  at  this  spring,  collected  some  of  the  oil  and  bathed  their 
joints  with  it.  This  gave  them  great  relief  for  the  rheumatism 
with  which  they  were  afflicted.  The  water  of  which  the  troops 
drank  freely  operated  as  a  gentle  purge." 

MICROSCOPY. 

Successive  Polarization  of  Light. — This  curious  scientific 
procedure  has  been  accomplished  in  connection  with  the  ordinary 
polarizing  microscope,  by  Mr.  J.  W.  Stephenson.  In  the  selenite 
fitting  of  the  polarizer,  between  the  polarizing  prism  and  the  stage, 
he  places,  mounted  so  as  to  have  a  rotating  movement  of  its  own, 
a  truncated  glass  prism  having  its  broadest  face  silvered  by  the 
sugar  of  milk  process,  and  its  other  faces  so  situated  that  light, 
polarized  by  passing  through   the  Nicol's  prism  in  a  direction 
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parallel  to  the  silvered  surface,  is  refracted  on  entering  the  prism, 
meets  the  silvered  surface  at  an  angle  of  72°  and  is,  after  reflec- 
tion, refracted  on  leaving  the  prism  into  a  course  parallel  to  that 
at  which  it  entered.  Some  of  the  curious  effects  produced  are 
mentioned  in  the  Transactions  of  the  Koyal  Microscopical  Society. 

A  Double  Erecting  Binocular.  —  In  the  Report  of  the  Croy- 
don Microscopical  Club,  it  is  stated  that  at  its  last  annual  meeting 
ther«  was  exhibited  an  erecting  binocular  on  J^Ir.  Stephenson's 
plan,  made  double  so  that  two  persons  could  examine  the  object 
at  the  same  time. 

Angular  Aperture  of  the  Eye. — It  having  been  carelessly 
assumed  that  in  order  to  obtain  a  perfectly  natural  effect,  the 
lenses  of  a  photographic  camera  must  be  reduced  to  a  linear  aper- 
ture ^j  in.,  the  average  diameter  of  the  pupil  of  the  human  eye, 
and  that  a  large  aperture  gives  objects  differently  from  ordinary 
vision,  Mr.  G.  S.  Cundell  observes,  in  the  "  Monthly  Microscop- 
ical Journal,"  that  the  ocular  focus  is  only  about  ^^  in.,  and 
therefore  only  four  times  its  linear  aperture.  A  corresponding 
size  of  camera  lens  having  12  inch  focus  would  be  3  inches,  not 
^j  inch.  Such  a  lens,  so  far  as  aperture  is  concerned,  would  be  as 
free  from  aberrations  and  '*  distortion  "  as  the  human  eye.  For  the 
sake  of  stereoscopic  effect  he  would  use  a  lens  of  2^  inches  diam- 
eter, that  corresponding  with  the  average  distance  apart  of  the 
human  eyes,  and  reproducing  the  object,  a  head  for  instance,  as 
we  see  it  in  natui-e,  without  the  hard,  cutting  lines  of  monocular 
vision,  which  all  painters  deprecate  and  avoid. 

NOTES. 

We  take  pleasure  in  calling  the  attention  of  our  readers  to  the 
publication,  in  another  portion  of  this  number,  of  the  several 
memorials  made  to  the  Commissioners  of  the  Central  Paik  in  New 
York,  relative  to  Dr.  Hawkins,  and  the  restoration  of  his  work  so 
wantonly  destroyed  by  order  of  Mr.  Hilton,  who,  we  understand, 
is  no  longer  in  charge  of  the  works  of  art  and  nature  which  he 
evidently  did  not  have  the  education  fully  to  appreciate.  As  these 
memorials  are  the  expression  of  the  most  cultivated  and  influential 
class  of  citizens  of  New  York,  and  can  but  meet  with  a  warm 
response  throughout  the  country,  we  trust  that  the  present  Board 
of  Commissioners  will  fiiUy  realize  the  importance  of  restoring 
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Dr.  Hawkins'  work  and  of  allowing  him  to  extend  the  very  instras 
tive  series  which  he  had  planned.  Not  only  does  it  devolve  o& 
the  Commissioners  to  render  justice  to  Dr.  Hawkins,  but  dso,  by 
the  restoration  of  the  work  and  the  reinstatement  of  Dr.  Hawkins. 
to  remove  a  blot  from  the  fair  fame  of  American  science. 

It  seems  as  if  the  interference  with  the  work  of  scientific  men  aod 
their  snubbing  by  the  "  Heads  of  Departments  "  had  been  epidemic 
of  late,  for  not  only  have  we  to  regret  the  treatment  of  Dr.  Hawkins 
and  Dr.  Parry  in  this  country,  but  also  the  equally  outrageoos 
treatment  of  Dr.  Hooker  by  the  Head  Commissioner  of  the  Kew 
Gardens  in  England,  as  lately  made  public  in  "  Nature."  Are 
we  really  going  back  to  the  early  days  of  science,  when  a  scientife 
man  was  looked  upon  as  a  subject  for  the  mad  house,  or  is  it  owing 
to  the  fact  that  "  brains  are  scarce  in  high  places?" 

We  take  this  occasion  to  correct  an  impression  which  we  find  is 
held  by  some  of  our  readers  relative  to  the  American  Maseumof 
Natural  History,  which  is  supposed  by  many  persons  not  acquainted 
with  the  complex  system  of  the  Central  Park,  to  be  under  the 
same  government  as  that  which  Mr.  Hilton  represented,  and  that 
its  officers  were  in  a  measure  responsible  for  the  outrage  perpfr 
trated.  Such  is  not  the  case,  and  we  should  feel  great  regret  if 
any  remarks  of  ours  had  been  construed  to  the  disadvantage  of 
that  institution,  which  we  believe  to  be  doing  good  work  and 
worthy  of  all  assistance  from  scientists  throughout  the  country. 

[Wishing  to  give  the  address  by  Prof.  Gray  in  this  number  we  have  been  oWigd 
to  postpone  a  largQ  amount  of  MiscellaneouB  matter  which  was  in  type.— Eds.] 
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NOTES    OIS    ABORIGINAL    RELICS    KNOWN    AS 

"  PLUMMETS." 

T 

BY  JOHN   G.   DENDEBSON. 


At  various  points  in  the  United  States  firom  the  Atlantic  Ocean 
to  the  Pacific,  the  curious  aboriginal  relics  which  form  the  subject 
of  this  paper  have  been  found.  In  the  absence  of  any  other  name 
for  them  they  have  been  generally  designated  as  "Plummets,"  a 
name  suggested  by  their  similarity  to  the  implements  of  that 
name,  used  by  civilized  man,  for  the  purpose  of  determining 
perpendicular  and  horizontal  lines.  They  are  made  of  copper, 
stone  and  iron  ore,  and  are  found  both  upon  the  surface  of  the 
ground  and  at  various  depths  in  the  earth,  sometimes  as  many  as 
thirty  feet  below  the  surface.  They  have  been  found  in  the 
mounds  of  Ohio,  at  the  foot  of  the  "  Bluffs  "  of  the  Mississippi  in 
apparently  undisturbed  drift  clay,  and  in  the  auriferous  deposits  of 
Table  Mountain,  California. 

A  singular  almond-shaped  flint  implement,  found  among  the 
other  relics  of  art  of  the  mound  builders,  for  a  long  time  puz- 
zled  archfleologists,  but  at  length  the  problem  was  solved  by 
finding  a  number  of  them  in  an  Ohio  mound,  lying  side  by  side, 
indicating  that  by  having  strips  of  wood  secuiely  fastened  on 
each  side,  they  had  once  formed  part  of  a  sword-like  weapon,  like 
what  was  found  in  the  hands  of  the  natives  when  Cortez  landed  in 
Mexico,  and  proved  so  effective,  that  a  man  could  be  cut  in  two  with 

Entered  acoordlng  to  the  Act  of  Congress^  In  Ihe  year  1872,  by  the  Pxabody  Academy  OF 
Science,  in  the  Omc«  of  the  Librarian  of  Congress,  at  Washington. 

AMKR.  NATURALIST,  VOL.  VI.  41  (641) 

Digitized  by  CjOOQU 


642  NOTES   ON  ABORIGINAL  RELICS  KNOWN  AS   PLUMMETS. 

it,  or  a  horse  killed  at  a  single  blow.  It  is  described  as  a  ^'  two- 
handed  staff,  about  three  feet  and  a  half  long,  in  which  at  regular 
distances,  were  inserted  transversely,  sharp  blades  of  itzli  {obsid- 
ian)." Some  accidental  discovery  of  this  kind  may  sometime 
indicate  to  us  the  use  of  these  strange  '^plummet"  implements, 
wrought  with  so  much  care,  and  bearing  such  a  striking  similarity 
to  each  other,  whether  found  in  the  debris  of  the  moimtains  of 
California,  the  mounds  of  Ohio,  or  on  the  banks  of  the  Missis- 
sippi. In  the  meantime  we  can  only  speculate  upon  the  uses  made 
of  them,  and  in  this  paper  I  propose  to  enumerate,  describe  and 
figure  some  of  them,  show  the  circumstances  under  which  they 
were  found  and  offer  sotne  conjectures  upon  their  uses. 

Fig.  132  represents  what  may  be  staled  the  typical  form  of 
these  implements.  It  is  made  of  iron  ore,  ground  down  and 
polished,  until  it  is  almost  as  smooth  as  glass.  It  is  one  of  eight 
found  by  Henry  Root,  Esq.,  of  Quipcy,  Illinois.  ''  They  were 
found  two  miles  north  of  Quincy,  at  the  foot  of  the  Mississippi 
Bluff,  about  two  feet  from  the  surface,  embedded  in  solid  clay. 
Two  were  found  in  digging  one  post  hole,  and  six  others  within 
a  few  feet."  The  one  figured  *  above  is  in  my  possession,  another 
one  of  the  same  number  very  much  like  it,  is  deposited  in  the 
State  Geological  collection  at  Springfield,  Illinois.  Prof.  Worthen 
informs  me  that  the  iron  ore,  out  of  which  they  were  manufac- 
tured, was  obtained  from  Iron  Mountain  in  Missouri. 

A  fragment  of  one  found  in  Scott  County,  Illinois,  upon  the 
surface  of  the  earth  was  also  made  of  iron  ore.  The  broken  ends 
are  very  much  worn,  as  if  ground  down  by  hand  or  by  time. 

Another  one  (Fig.  133),  having  the  general  shape  of  figure  132, 
except  that  it  is  much  wider  in  the  widest  part,  was  also  found 
on  the  surface  of  the  earth  near  the  Illinois  River  in  Scott  County. 
The  dotted  lines  are  the  restoration  of  the  small  end,  which  was 
broken  off.  This  was  found  in  a  field  on  top  of  the  bluff  by  Mr. 
Gardner.  Within  a  mile  of  where  it  was  picked  up  is  the  site  of 
an  old  Indian  village,  where  pottery,  arrow  heads,  axes,  etc.,  are 
found.  In  the  burying  ground,  upon  a  hill  near  by,  I  found  traces 
of  funeral  ceremonies  which  were  not  practised  by  the  Indians  of 
this  locality,  when  discovered  by  the  French  in  the  latter  part  of 
the  seventeenth  century.  Upon  opening  a  mound  about  ten  feet 
in  diameter  and  three  feet  in  height,  I  found  as  many  as  eight 

•  All  the  cuts  here  given  are  of  the  exact  Bixe  of  the  implements. 
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skeletons,  all  showing  distinctly  the  marks  of  fire.  They  were 
thrown  together  without  any  regularity  whatever.  There  were 
no  ashes  nor  cinders  in  the  mound,  which  led  me  to  believe  that 
the  bodies  had  been  burned  near  by  and  the  charred  remains 
thrown  upon  the  tomb  of  the  person  whose  remains  were  found 
below  them.  The  bones  of  this  single  individual  were  found  at 
the  base  of  the  mound.  He  (or  rather  she,  for  fh)m  the  skull 
I  judge  that  it  was  a  female)    was  buried  originally  in  a  sitting 


Fig.  182. 


Pig.  188. 


Iron  Ore  (natural  slxe). 


Gray  Crlnoldal  Limestone  (nat.  size). 


posture,  but  the  weight  of  the  superincumbent  earth  had  forced 
or  crowded  the  vertebraB  of  the  neck  into  the  bifurcation  of  the 
lower  jaw,  and  had  twisted  the  head  down  to  one  side,  so  that 
when  found  the  skull  was  resting  on  its  side  with  the  face  to  the 
east.  A  skull  remarkably  flattened  by  artificial  means,  or  distorted, 
was  found,  similar  to  that  of  the  Peruvian  Child,  plate  No. 
10,  of  Dr.  Morton's  "  Crania  Americana."  We  here  see  evi- 
dence of  two  practices,  that  of  sacrificing  the  living  upon  the 
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grave  of  the  dead,  and  the  distortion  of  the  skull,  both  of  which 
were  common  among  the  Natchez  and  other  tribes  upon  the 
lower  Mississippi,  but  neither  of  which  was  practised  by  tribes 
living  upon  the  banks  of  the  Upper  Mississippi,  since  its  discov- 
ery. Whether  the  **  plummet "  found  near  their  village  belonged 
to  them,  or  to  some  older  population,  can  only  be  a  matter  of 
conjecture.  The  implement  is  made  of  a  whitish  limestone  con- 
taining numerous  small  Joints  of  Crinoids. 

A  much  smaller  implement,  but  evidently  used   for  the  same 
purpose  (Fig.  134),  was  found  sixteen  feet  below  the  surface  of  the 

Fig.  IM.  Fig.  135.  Fig.  136. 


F^ 


*        /     .    .    V  o*        y  .  Copper  and  Silver 

Green-stone  (nat.  size).  Stone  (nal.  size).  (nat.  size). 

earth,  in  Brown  County,  Illinois.  It  is  made  of  green  stone. 
With  it  were  found  a  small  stone  scraper  and  a  small  disk.  The 
locality  where  it  was  found  was  the  bed  of  a  ravine  which  had 
been  filled  up  by  soil  washed  from  higher  ground. 

The  one  represented  in  figure  135  is  copied  from  Schoolcraft's 
work,  Vol.  IV,  175.  He  describes  it  as  "  a  fisherman's  sinker,  of 
the  Penacook  tribe,  accurately  wrought  in  stone." 

In  a  mound  at  Marietta,  Ohio,  "  near  the  feet  of  a  skeleton  was 
found  a  piece  of  copper  (Fig.  136)  weighing  three  ounces  (now  in 
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the  Museum  of  the  Antiquarian  Society  of  Worcester).  From 
its  shape  it  appears  to  have  been  used  as  a  plumb  or  for  an  orna- 
ment, as  near  one  of  the  ends  is  a  circular  crease  or  groove  for 
tying  a  thread  ;  it  is  round,  two  inches  and  a  half  in  length,  one 
inch  in  diameter  at  the  centre,  and  half  an  inch  at  each  end.  It 
is  composed  of  small  pieces  of  native  copper  pounded  together ; 
and  in  the  cracks  between  the  pieces,  are  stuck  several  pieces  of 
silver,  one  nearly  the  size  of  a  half  dime.  A  piece  of  ochre  or 
paint,  and  a  piece  of  iron  ore  (hematite)  which  had  the  appearance 
of  having  been  pai'tially  vitrified  (polished)  were  found."  "  The 
body  of  the  person  here  buried  was  laid  upon  the  surface  of  the 
ground,  with  his  face  upwards,  and  his  feet  pointing  to  the  south- 
west. From  the  appearance  of  several  pieces  of  charcoal  and  bits 
of  partially  burned  fossil  coal,  and  the  black  color  of  the  earth,  it 
would  seem  that  the  funeral  obsequies  had  been  celebrated  by  fire ; 
and  while  the  ashes  were  yet  hot  and  smoking,  a  circle  of  flat 
stones  had  been  laid  around  and  over  the  body.  *  ♦  ♦ 

"  The  mound  had  every  appearance  of  being  as  old  as  any  in  the 
neighborhood  and  was,  at  the  first  settlement  of  Marietta,  covered 
with  large  trees.  It  seems  to  have  been  made  for  this  single  per- 
sonage, as  the  remains  of  one  skeleton  only  were  discovered. 
The  bones  were  much  decayed,  and  many  of  them  crumbled  to 
dust  on  exposure  to  the  air."* 

About  ten  years  ago  one  of  these*  implements  was  found,  under 
remarkable  circumstances,  in  Woodbridge  County,  California. 
From  a  paper  read  by  Dr.  J.  W.  Foster  before  the  American  Asso- 
ciation for  the  Advancement  of  Science,  at  Chicago,  1868, 1  extract 
the  following  description*  "The  workmen  after  digging  thirty 
feet  below  the  surface  struck  a  plummet  composed  of  sienite^  ground 
smooth  and  formed  into  a  double  cone,  showing  that  it  was  sus- 
pended by  a  string  and  used  to  determine  perpendiciilar  lines. 
It  affords  an  example  of  the  lapidary's  skill  superior  to  anything 
furnished  by  the  stone  age  in  either  continent."  The  well  was 
sunk  by  Jeremiah  Wood,  on  the  premises  of  Mr.  McNeely.  But 
if  the  depth  in  the  earth,  at  which  this  specimen  was  found,  is 
calculated  to  impress  us  with  the  great  antiquity  of  these  imple- 
ments, what  shall  we  say  of  those  found  in  Table  Mountain,  in 
the  same  state  ?  In  a  paper  read  by  Professor  W.  P.  Blake,  before 
the  same  meeting  of  the  Association  held  at  Chicago,  1868,  we 

*  Aboriginal  Monuments  of  New  York,  by  £.  G.  Sqoier. 
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find  the  following  description  of  the  mountain  and  the  relics  of 
art  found  in  it,  among  which  were  "  some  instruments  resembling 
plummets."  Where  the  mountain  now  stands  was  a  valley  trav- 
ersed by  a  river.  Here  ages  since,  there  commenced  a  deposit 
with  gold,  pebbles,  mud  and  sand.  Volcanic  action  encrusted 
these  with  ashes,  and  at  last  all  was  covered  by  the  lava.  As  the 
valley  filled  up,  the  water  of  the  river  cut  on  each  side  of  the 
accumulating  mass  a  channel  commencing  at  the  base  of  the 
deposit  of  lava.  In  time  it  washed  its  way  until  the  Table 
Mountain  stands  erect  and  two  valleys  are  formed,  one  on  either 
side  of  it.  This  mountain  extends  with  its  flat  summit  for  miles, 
its  surface  edge  being  a  bold  bluff  of  black  appearing  rock,  with 
little  or  no  vegetation  upon  its  plane.  The  thickness  of  the  entire 
deposit  averages  from  one  to  two  hundred  feet,  the  height  of  the 
lava  above  the  newly  formed  valleys  being  from  one  thousand 
to  fifteen  hundred  feet.  The  miner  seeking  the  auriferous  deposit, 
having,  by  sinking  a  shaft,  ascertained  the  greatest  depth  of  the 
whole  deposit,  tunnels  from  the  side  of  the  valley,  and  this  process 
has  brought  to  light  teeth  of  extinct  mammalia  as  well  as  relics  of 
human  art.  Among  these  were  two  stone  objects  which  were  sup- 
posed to  be  shovels  used  in  cooking,  by  placing  them  upon  or  into 
the  burning  fuel ;  a  mortar  or  dish,  «o?/ie  instruments  resemblivg 
plummets,  and  several  spear  heads."* 

In  all  the  specimens  thus  far  described,  no  effort  whatever  was 
made  by  the  artist  to  modify  the  form  of  the  implement  for  the 
sake  of  either  ornament  or  novelty,  except  the  Marietta  speci- 
men, which  had  silver  worked  in  the  crevices.  Whether  of  stone, 
copper  or  iron  ore,  it  consists  simply  of  a  double  cone,  with  the 
bulge  nearer  the  base  than  top,  and  a  very  slight  groove  around 
the  small  end,  for  the  purpose  of  tying  the  string  by  which  it  was 
suspended.  Not  even  a  line  or  mark  is  found  upon  their  smooth 
polished  surfaces,  but  the  following  relic  (Figs.  137  and  138)  is  an 
exception  to  the  above  rule.  The  profile  is  neatly  cut  as  if  the 
artist  had  worked  with  a  sharp  cutting  instrument.  The  vertical 
occiput,  retreating  forehead  and  massive  jaws,  give  to  it  a  strong 
Indian  look,  which  is  increased  when  viewed  in  front,  and  shows 
that  the  aboriginal  artist  was  attempting  to  carve  in  stone  a  por- 
trait, or  at  least,  that  he  had  succeeded  in  presenting  the  charac- 
teristic features  of  the  Red  Indian.  The  streaks  of  black  paint 
^American  Natukaubt,  yoL  li,  p.  388. 
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above  and  below  the  eyes,  the  black  eye-balls  and  scalp-lock,  give 
to  it  a  hideous  look  which,  perhaps,  caused  it  to  be  looked  upon 
with  reverential  awe  by  its  superstitious  aboriginal  owner,  or  the 
modern  Indian  who  perhaps  found  it,  a  relic  of  some  older  race, 
and  finished  it  to  his  own  liking  by  the  addition  of  the  black  paint. 
A  glance  at  fig.  138,  which  is  a  back  view  of  fig.  137,  shows  that  the 
primitive  artist  preserved  as  far  as  the  nature  of  his  design  would 
admit,  the  general  plummet  form  shown  in  the  other  implements 

Fig.  187.  Fig.  138. 


Dark  Limestone  (nat.  size).  Back  view  of  Fig.  137. 

figured,  while  the  slight  groove  around  the  small  end  shows  plainly 
that  it  was  to  be  suspended  by  a  string,  and  I  think  fully  wai'- 
rants  the  conclusion  that  this  implement  is  but  a  modification  of 
the  plummet,  and  that  they  were  all  used  for  the  same  pui*pose. 
It  was  found  on  the  surface  near  the  Illinois  river,  in  Scott  County 
and  is  now  in  my  possession.  -Upon  the  left  side  a  small  piece 
represented  by  the  dotted  lines,  is  broken  out  and  lost.  When 
this  is  restored  as  seen  in  figure  138,  the  regular  oval  form  of  the 
plummet  implements  is  plainly  seen,  when  viewed  from  behind. 
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I  can  imagine  six  different  uses  which  might  have  been  made  of 
these  implements. 

1st.  They  might  have  been  used  as  sling  shots,  a  string  being 
attached  to  the  weapon  and  to  the  wrist,  while  the  implement 
itself  was  grasped  in  the  hand.  While  it  would  make  a  very 
formidable  weapon  by  the  addition  of  weight  to  the  fist,  or  by 
holding  to  the  string  and  striking  with  it,  after  the  manner  of 
civilized  roughs,  a  war-club  would  be  much  more  formidable,  and 
would  be  preferred  where  there  was  no  motive  for  concealment ; 
besides,  it  requires  a  considerable  degree  of  civilization  to  invent 
and  fully  appreciate  the  virtues  of  a  sling  shot !  The  Brown 
County  implement  (Fig.  134)  is  evidently  too  small  for  anything 
of  this  kind,  unless,  like  the  little  flint  an*ow  points,  it  was  used 
by  the  small  boys.* 

2d.  They  might  have  been  used  as  sinkers  for  fishing  tackle. 
Schoolcraft  seems  to  think  that  the  Penacook  implement  (Fig.  135) 
was  used  by  that  tribe  for  this  purpose.  If  this  is  correct,  it  does 
not  prove  that  they  were  originally  intended  for  that  purpose.  I 
myself,  by  casting,  made  of  lead  an  exact  counterpart  of  fig.  132, 
and  used  it  for  a  sinker  for  a  trout  line,  and  it  answered  the  pur- 
pose admirably.  I  did  not  try  the  original  implement,  because 
of  the  danger  of  losing  it,  the  smallness  of  the  groove  rendering 
it  impossible  for  the  fingers  of  a  white  man  to  attach  it  so  firmly 
to  the  line  as  to  remove  the  apprehension  of  its  loss.  The  amount 
of  labor  bestowed  on  the  Marietta,  Quincy  and  Woodbridge  spec- 
imens, and  the  inability  to  fasten  them  securely  to  a  line,  on 
account  of  the  smallness  of  the  groove,  would  lead  us  to  believe 
that  they  were  not  used  for  this  purpose. 

3d.  They  might  have  been  used  in  playing  some  game,  but 
this  is  only  a  possibility.  We  have  no  account  of  any  game 
played  by  either  savage  or  civilized  men  (so  far  as  I  know)  in 
which  any  instrument  of  this  kind  is,  or  could  be,  used. 

4th.     They  might  have  been  used  as  a  sacred  implement  in  the 

*  Since  writing  the  above  I  have  met  with  the  following  description  of  a  &iing-stone. 
"The  Indians  that  inhabit  still  farther  to  the  westwartl, a  country  which  extends  to  the 
South  Sea,  use  in  fight  a  war-lilce  instrument  that  is  very  uncommon.  Having  great 
plenty  of  horses,  they  always  attack  their  enemies  on  horseback,  and  encumber  tl.eiE. 
selves  with  no  other  weapon  than  a  Btone  o?  middling  size,  curiously  wronght,  which 
they  fasten  by  a  string,  about  a  yanl  and  a  half  long,  to 'their  right  arms,  a  little  above 
the  elbow.  These  stones  they  conveniently  carry  in  their  hands  tUl  they  reach  their 
enemies,  and  then  swinging  them  with  great  dexterity,  as  they  ride  AiU  speed,  never 
fail  of  doing  execution."— Cart?er»'  Travelt  in  North  America,    1776,  p.  188. 
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performance  of  some  religious  ceremony.  This,  like  the  preceding 
supposition,  is  only  a  possibility,  there  being  no  evidence  what- 
ever from  which  we  are  warranted  in  deriving  such  an  inference. 

5th.  They  might  have  been  worn  as  a  personal  ornament.  If 
they  were  used  for  this  purpose,  it  would  seem  to  me  that  imple- 
ments worked  out  of  iron  ore,  with  the  amount  of  labor  which 
was  bestowed  on  the  Quincy  specimens,  would  be  ornamented 
with  lines  or  figures.  Their  very  plainness  would  seem  to  indicate 
the  practical  use  for  which  they  were  intended.  Besides,  the 
weight  of  those  made  of  iron  ore  would,  at  least,  in  the  estimation 
of  a  white  man,  render  them  inconvenient  personal  ornaments. 

6th.  They  might  have  been,  and  probably  were,  used  for 
plummets.  Their  shape  and  the  groove  at  the  small  end  suggest 
at  once,  to  the  eye  of  a  civilized  man,  that  they  were  used  in  the 
first  instance  for  obtaining  a  perpendicular  line,  and  then  as  a 
level  by  drawing  a  horizontal  line,  at  right  angles  with  the  first. 
This  would  easily  be  accomplished  by  the  use  of  a  wooden  or 
other  square.  It  has  been  suggested,  that  from  the  nature  of  the 
abonginal  ruins  throughout  the  United  States,  the  primitive 
people  who  made  these  implements  would  have  had  no  use  for 
plummets  but  it  seems  to  me  that  the  fact  that  this  implement 
can  also  be  used  as  a  level,  has  escaped  attention.  Indeed  the 
plummet,  suspended  to  an  upright  fastened  to  a  horizontal  bar,  is 
used  amoDg  us  as  a  level.  That  the  mound  builders  had  the  abil- 
ity to  make  the  square  above  suggested,  we  know  from  the  math- 
ematical accuracy  of  squares  and  circular  enclosures  of  earth 
found  everywhere  in  the  Mississippi  Valley.  Whatever  might 
have  been  tfieir  use,  their  great  antiquity  will  not  be  questioned. 
The  Brown  County,  Woodbridge  and  Table  Mountain  specimens 
indicate  that  they  rank  among  the  very  oldest  reHcs  of  man  found 
upon  this  continent,  while  from  that  found  in  the  mound  at  Mari- 
etta, we  see  that  they  were  at  least  not  unknown  to  the  mound 
builders,  and,  if  Schoolcraft  is  right,  the  Penacook  specimen 
shows  it  to  have  been  used  by  the  modeiii  Indian. 

[Editorial  Note.  — These  "  plummets,"  or  **  sinkers,"  as  they  are  more  commonly 
called  in  New  England,  are  of  quite  common  occurrence  in  the  vicinity  of  Salem,  and 
we  have  in  the  collection  of  the  Academy  quice  a  number  of  specimens  varying  in  size 
fh>m  an  ounce  or  two  to  several  pounds  In  weight,  but  all  made  on  the  general  pear- 
shaped  pattern,  though  they  exhibit  about  as  many  modifications  within  the  shape  as 
shown  by  the  hundreds  of  varieties  of  the  pear  itself.  Local  archaeologists  hei*e  in 
general  consider  them  as  '*  sinkers,"  principally  fk-om  their  shape  and  from  the  fact  that 
they  are  more  often  found  along  the  seashore  than  in  the  interior,  though  not  unfVe- 
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qnently  met  with  at  a  distante  fh>m  the  coaet.  The  yery  large  size  of  »ome  of  the 
speoimene  would  perhaps  indicate  some  different  use  fW)m  any  proposed  by  Mr.  Hen- 
derson, and  in  ftict  some  of  them  run  so  decidedly  into  the  group  of  implements  classed 
as  **  pestles ''  that  it  is  almost  impossible  to  draw  the  line  between  the  two  groups, 
which  are  well  marked  by  their  extremes.  The  peculiar  shape  of  these  instruments  has 
also  caused  them  to  be  regarded  as  weights,  u^ed  to  stretch  the  thread  in  spinning. 
This  supposition  is  rendered  yery  probable  by  the  fact  that  stone  weights  haye  been 
used  in  spinning,  and  from  the  statement  (made  to  me  in  conyersation  by  Dr.  Palmer 
of  Washington,  I  think)  that  similar  stones  are  still  in  use  among  the  Indians  of  the 
Northwest.  As  it  is  generally  accepted  that  the  Mound  Builders  were  informed  in 
regard  to  the  spinning  of  fibre  of  some  kind,  and  certainly  of  the  twUting  of  materials 
which  they  could  manufacture  by  some  process  akin  to  weaving,  the  use  of  these 
implements  as  weights  seems  yery  probable,  and  as  household  implements  they  would 
often  be  more  or  less  elaborately  finished  or  carved.  For  my  own  part  I  have  for 
some  time  considered  them  as  representing,  to  a  grreater  or  less  extent,  according  to 
size,  material,  shape  and  finish.  1st,  Pestles,  2d,  Sinkers,  8d.  Spinning  weights,  4th, 
Ornaments.  That  their  principal  use  was  as  "  plummets ''  may  be  perhaps  questioned, 
as  there  are  far  too  many  of  them  found,  and  of  too  great  a  variation  in  size,  to  lead 
us  to  infer  that  they  were  used  mainly  for  that  purpose.  Though  if  it  was  necessary, 
in  ancient  architecture,  to  establish  a  perpendicular  line,  the  implements  were  at  hand 
as  "  weights  "  with  lines  attached.  —  P.  W.  Putnam.] 
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ARTICULATES. 


Of  crustaceans,  the  only  representative,  we  believe,  is  a  small 
eray-fish  abounding  in  the  filthy,  stagnant  waters  about  Quito; 
its  name  is  undetermined. 

In  regard  to  the  character  of  the  insect  fauna  of  the  Valley, 
we  quote  from  a  letter  addressed  by  Andrew  Murray,  Esq.,  to  Dr. 
Packard.  "  It  is  thoroughly  Columbian.  It  would  be  natural  to 
expect  that  northern  types  should  run  down  the  Andean  chains,  at 
high  elevations  like  Quito ;  but  I  have  not  found  the  effect  to  be  so 
much  the  presence  of  such  types  more  there  than  in  the  rest  of 
the  Columbian  district  (in  which  they  are  very  largely  introduced 
as  I  think),  as  the  absence  of  tropical  looking  species,  which  occur 
lower  down  in  Venezuela,  Cayenne,  etc.  Not  that  there  are  not 
large  and  gorgeous  species,  but  that  the  mass  seems  minute  in  size 
and  of  little  brilliancy,  but  still  such  genera  and  forms  as  are  also 
met  with  in  Columbia  itself." 
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The  Valley  is  not  rich  in  insects,  and  in  this  respect  is  in  strong 
contrast  with  the  Pacific  and  Napo  slopes,  where  there  is  no  lack 
of  vegetation,  heat  and  moisture.  Collectors  have  generally  con- 
fined themselves  to  these  prolific  regions,  so  that  the  Valley  has 
not  received  the  attention  it  deserves.  Still  more,  they  have  gen- 
erally failed  to  note  the  vertical  and  horizontal  ranges  of  the  spe- 
cies— important  data  in  illustrating  distribution  and  affinities. 
A  systematic  exploration  of  the  equatorial  Andes,  such  as  has 
been  given  to  Amazonia  and  Central  America  by  Bates,  Salvin 
and  Godman,  will  throw  much  light  on  the  migration  and  rela- 
tion of  species  and  the  effect  of  physical  bai'riers.  Messrs. 
Hewitson,  Walker,  Butler  and  Murray  have  done  most  towards 
developing  the  entomology  of  the  Quitonian  highlands.  The 
researches  of  Bates  show  that  the  north-western  part  of  South 
America  constitutes  quite  a  distinct  province,  having  a  consider- 
able proportion  of  species  peculiar  to  itself  and  a  general  specific 
dissimilarity  from  the  adjoining  region  of  Guiano- Amazonia. 

The  insects  of  the  Valley  are  not  only  few  in  number,  but  are 
dull ;  there  is  nothing,  e.gr.,  to  compare  with  the  magnificent  beetle 
Chrysophora  chrysochlora  of  Napo,  which  is  on  the  same  line  of 
latitude,  but  eight  thousand  feet  lower.  It  would  be  interesting 
to  know  whether  the  generalization  of  Bates  and  Wallace,  that 
coleop.tera  are  brighter  near  the  tropics  than  at  the  equator,  is 
truer  of  the  high  altitudes  than  of  the  lowlands. 

It  would  be  premature  to  draw  any  geological  inferences  from 
our  present  data,  but  the  change  of  species  seems  to  show,  as 
Bates  observes,  that  the  Columbian  highlands  (including  the  An- 
des of  New  Granada  and  Ecuador)  were  formerly  separated  from 
those  of  Guiana  and  Mexico. 

The  following  list  must  be  very  incomplete. 

Hymenoptera.  Lepidoptera. 

BombQs  Ainebris  Smith.  Pyrameis  oarya  HUbn. 

*«       robustus  Smith.  Anartia  amalthea  Linn. 

Apis  (ep.  ?)  Thecia  atymna  Hew. 

Euglosea  bombiformis  Pack.  Dtedalma  inconspicua  Butler. 

Anthophora  pilifhons  Pack.  Coliae  Semperi  Reak. 

Halictns  rimosiceps  Pack.  Callicore  cluina  Hew. 

Scolia  bisignata  Pack.  Amphirene  Epaphus  Latr. 

Pompilus  Tinicolor  Pack.  Euptychia  nossis  Hew. 
Moiiteziimia  Andeus  Pack.  '*        harmonia  Bntler. 

Ponera  oarbonaria  Smith.  "        tiessa  BuUer. 

Augochlora  Aiscipes  Pack.  "        Enyo  Butler. 

Xyiocopa  (sp.  ?)  «*        jesia  Butler. 

Vespa  Peruana  Saues.  "        libya  Linn. 

Hypocllnea  ursus  Mayr.  Catagramma  ceryx  Hew. 
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Eueides  enrysacas  Hew. 
Heterochroa  collina  Hew. 
"         etlielda  Hew. 
Satyms  Orchus  Latr. 
Hesperia  carmoDta  Hew. 
Heliconia  hyglana  Hew. 
Leptalls  avonia  Hew. 
Steroma  Andeneis  Feld.  ? 

"       pronopbila  Feld.  ? 
Derara  ( ?)  frigida  Walk. 
Epilais  melda  Boisd. 
Bombyx  mori  Linn.  (var.  ?) 
Hyperchiria  nyctimina  Walk. 
Eupyra  regalia  Bolsd. 
Tephrosia  Utharia  Guen. 
Urapteryx  politia  Cram. 
CboBrodes  tetragonata  Goen. 
Clysia  enccedene  Walk. 
Heterolocha  ruminaria  Guen. 
Gypsara  exnlaria  Walk. 
Scordylia  unanimaria  Walk. 
Sybarites  leptaliaria  Guen. 
Mocis  notescens  Walk. 
Amphigonia  insana  Guen. 

Diptera. 
Pangonia  ocellus  Walk. 

"        testaceiyentris  Macq. 
Tacbina  transiens  Walk. 
Tabanus  auribarbis  Macq. 

"       Peruvianus  Macq. 
Pulex  irritans  Linn. 
"     penetrans  Linn. 

Coleoptera, 
Oxygonia  Vuillefroyi  Cbaud. 


Deltocbilum  Barmeieteri  Bar. 
Uroxys  elongatas  Har. 
Anomala  margin  icoUis  Deyr. 
Phanacus  (velutinus  Morr.  ?) 
Cbalepus  Zoilus  Barm. 
Golofa  (sp.  ?) 

Colinus  subTioIacra  G.  and  P. 
Cbalcolepidius  limbatos  Each. 
Lampyris  (sp.  ?) 
Astylus  lateralis  Bnq. 
Callicbroma  velatina  Fabr. 
Steira&toma  brevis  Linn. 
Elytrosphiera  Ailminigera  De]rT. 
Hippodamia  (sp.  ?) 
Podiscbnus  Agenor  Bonn..' 
Diabrotica  Saundersi  Baly. 
Tieniotes  marmoratos  Thoa. 


Hemiptera. 
Pediculus  capitis  De  G. 
Coccus  cacti  Liini. 
Rhiginia  immarginata  Stal. 
Tettigonia  immacolata  Walk. 

"         longipes  Walk. 

'<         stipata  Walk. 

"         plumbea  Walk. 

"         decorata  Walk. 
Triquetra  sobria  Walk. 
Hoplophora  proxima  Walk. 
Zummara  (sp.  7) 


Orthoptera, 
Disceratus  nubiger  Scudd. 
Panacantbus  rarins  Walk. 
Phasma  (sp.  ?) 


Doubtless  many  species  credited  to  "  Columbia,"  "  Xew  Gra- 
nada," ''  Ecuador "  and  the  "  Andes  of  Quito  "  occur  in  the  Val- 
ley ;  but  I  have  rigidly  excluded  all  such  in  default  of  precise 
localities.*  Want  of  certainty  in  a  given  case  is  indicated  bj  an 
interrogation  point.  I  have  not  attempted  to  eliminate  introdnc«d 
species.  The  jigger  is  confined  to  the  lower,  sandy  localities,  as 
at  Ambato.  In  my  ascent  of  Pichincha,  I  observed  lai^  flie 
near  the  summit  (fifteen  thousand  five  hundred  feet)  but  am 
unable  to  give  the  name.  The  spiders,  of  which  a  hairy  species 
{My gale)  occurs  at  Quito,  ai'e  also  undetermined. 

PLANTS. 

While  the  east  and  west  slopes  of  the  Ecuadorian  Andes  are  cot- 
ered  with  a  rich,  subtropical  vegetation,  the  Valley  between  tto 

*Kirb7  gives  a  list  of  227  Diurnal  Lepidoptera  Arom  *' Ecuador."* 
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Cordilleras,  including  their  synclinal  sides,  is  singularly  barren. 
The  birch-grove  of  Banos  and  the  cinchona  wood  of  Loja  furnish 
the  nearest  approach  to  a  forest.  Herbaceous  vegetation  pre- 
dominates over  the  arboreal.  The  "plain,"  or  bottom  of  the 
Valley,  is  generally  covered  with  vast  quantities  of  volcanic  ashes, 
mud  and  trachyte,  with  little  to  relieve  tlie  dreary  landscape  but 
hedges  of  agave,  cactus  and  heliotrope.  The  neighborhood  of 
Quito  is  the  most  verdant  part  of  the  whole  basin.  The  paramos  are 
treeless,  rolling  steppes  on  the  shoulders  of  the  mountains,  having 
an  average  elevation  of  twelve  thousand  feet,  and  overgrown  with 
paja^  a  species  of  Stipa.  High  up,  reaching  even  to  the  snow-limit, 
is  the  peculiar  shrub  chuquiragua,  while  the  guUeys  are  sprinkled 
with  rigid  tufts  of  Valeriana,  Viola  and  Geranium.  The  last  zone 
of  vegetation  consists  chiefly  of  yellow-flowering  Compositce^  the 
ruling  order  throughout  the  Valley.  Last  of  all  the  trees  is  the 
Polylepis,  reaching  the  altitude  of  nearly  fourteen  thousand  feet. 
The  most  common  tree  in  the  Valley  is  the  "  Aliso"  (Betida  acu- 
minata) ;  and  the  most  abundant  moss  is  the  Tayloria  erythrodonta. 
Flowers  are  found  in  Quito  all  the  year  round,  but  the  most  favor- 
able months  are  December  and  May.  Yellow  and  blue  are  the 
predominating  colors.  The  higher  the  altitude  the  brighter  the 
hues  of  any  given  species.  Thus,  the  GerUiana  sedifolia  is  a 
small,  light  blue  flower  in  the  lowlands,  but  on  the  Assuay  it  has 
bright  blue  petals  three  times  as  large  and  sensitive. 

The  following  facts  noticed  by  Kerner  in  a  special  study  of  the 
Tyrolese  Alps  are  observable  on  the  Quitonian  Andes:  (1)  The 
very  small  number  of  annual  plants,  beai-ing  to  perennials  the  pro- 
portion of  four  to  ninety-six,  while  in  the  Mediterranean  district 
it  is  forty-two  to  fifty-eight.  (2)  The  large  proportion  of  Alpine 
plants  with  rosettes  of  fleshy  or  succulent  leaves,  as  Gentians, 
Saxifrages,*  etc.  (3)  The  poverty'  of  the  Alpine  flora  in  plants 
having  stores  of  underground  nourishment  in  the  form  of  bulbs. 
(4)  The  almost  entire  absence  of  climbing  and  creeping  plants. 
(5)The  large  proportion  of  flovers  of  intense  hues.  (6)  The 
deficiency  of  spiny  and  stinging  species. 

To  this  I  may  add  what  is  characteristic  of  insulated  table- 
lands as  well  as  oceanic  islands,  the  remarkable  absence  of  large 
groups  of  plants ;  in  other  words,  the  great  ordinal  and  generic 
diversity  in  proportion  to  the  total  number  of  species.    As  Hum- 

*Tae  S.  Bous8ing.%uUii  occurs  on  Cbimborazo  at  the  height  of  sixteen  thousand  feet. 


Digitized  by 


Googh 


654  NATDRAI.   HISTORY   OF  THE   VALLEY   OF   QUITO. 

boldt  says  :  "  The  character  of  the  flora  of  the  elevated  plateaux 
of  Mexico.  New  Granada  and  Quito,  of  European  Russia  and  of 
Northern  Asia,  consists,  in  my  opinion,  not  so  much  in  the  rela- 
tively larger  number  of  species  presented  by  one  or  two  natural 
families,  as  in  the  more  complicated  relations  of  the  coexistence 
of  many  families  and  in  the  relative  numerical  value  of  their  spe- 
cies." 

The  flora  of  islands  and  highlands  are  strikingly  akin  in  their 
present  features  and  also  in  their  origin.  Both  resulted  from 
migration,  for  since  the  great  mountain  chains  are  recent  up- 
heavals, evidently  our  Alpine  plants  must  be  only  altered  forms  of 
lowland  species. 

The  flora  of  Quito  has  some  bearing  on  the  question  of  a  glacial 
winter  within  the  tropics.  The  identity  of  many  plants  on  moun- 
tain summits,  separated  from  each  other  by  hundreds  of  miles  of 
lowlands  where  the  Alpine  species  could  not  possibly  exist,  is  well 
known.  The  peaks  of  the  Alps  and  Pyrenees  show  a  number  of 
plants  like  those  in  Lapland,  but  nowhere  found  in  the  intervening 
plains.  The  flora  of  the  top  of  Mount  Washington  is  identical 
with  that  of  Labrador.  Mr.  Wallace  tells  us  that  the  isolated  vol- 
cano of  Pangerango,  in  Java  (which  has  the  same  latitude  and 
altitude  as  Quito),  presents  a  vegetation  closely  allied  to  that  of 
Europe,  and  Forbes  has  shown  that  the  moUusca  of  Britain  mi- 
grated during  the  ice  period  into  the  Mediterranean. 

Mr.  Darwin  has  explained  these  remarkable  facts  on  the  theory 
that  as  the  cold  of  the  glacial  epoch  came  slowly  on,  and  each 
more  southern  zone  became  fitted  for  arctic  beings,  and  ill  fitted 
for  their  former  more  temperate  inhabitants,  the  latter  would  be 
supplanted  by  arctic  productions  and  migrate  into  the  tropics.  In 
the  New  World  it  would  follow  that  by  the  time  the  cold  had 
reached  its  maximum,  the  now  temperate  regions  of  the  United 
States  would  be  covered  by  an  arctic  flora,  while  the  plants  indig- 
enous to  the  latitude  of  New  York  would  be  driven  into  Mexico 
and  the  Isthmus ;  —  as  when  our  winter  creeps  down  from  the 
north,  our  summer  birds  travel  southward.  As  the  warmth  re- 
turned, the  arctic  forms  would  retreat  northward,  jsvhile  the  tem- 
perate plants,  unable  to  bear  the  returning  heat  of  the  tropical 
lowlands,  would  scatter, — many  species  returning  to  theii*  old 
northern  quarters,  some  of  which  could  not  survive  the  journey, 
perishing  utterly,  and  others,  naturally  seizing  upon  the  tropical 
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mountains,  ascending  higher  and  higher  as  the  cold  receded,  till 
they  found  an  asylum  at  the  altitude  where  the  climate  corre- 
sponded with  that  of  the  latitude  of  their  native  home.  As  the  tide 
leaves  its  drift  in  horizontal  lines,  so  would  the  living  waters  leave 
their  living  drift  in  isothermal  lines  on  the  mountains  of  the 
equator. 

If,  then,  a  vast  glacier  covered  North  America  from  the  Pacific 
to  the  Atlantic,  and  from  the  Pole  to  the  Ohio  River,  or  still  more 
southerly,  the  depression  of  temperature  would  be  sufficient  to 
allow  some  temperate  plants  to  sojourn  in  the  Isthmus,  and  even 
to  reach  the  equator.  We  should,  therefore,  look  with  some  con- 
fidence for  some  remnants  of  our  flora  on  the  highlands  of  New 
Granada  and  Ecuador,  or  at  least  for  some  allied  and  representative 
forms.  There  would,  of  course,  be  some  stragglers  from  the  south : 
but,  as  Hooker  has  remarked,  many  more  plants  have  migrated 
from  the  north  to  the  south,  than  in  a  reversed  direction.  We 
have  excellent  evidence,  says  Darwin,  that  the  glacial  epoch  was 
an  enormous  age,  so  that  there  was  time  enough  for  such  a  migra- 
tion. Doubtless,  there  was  time  also  for  modification,  and  some 
of  these  wanderers  might  exist  in  their  new  habitat,  as  new  vari- 
eties, or  even  distinct  species.  Still  they  would  be  plainly  related 
to  their  brethren  of  the  Temperate  2k>ne. 

The  climate  of  North  America  3Q°  30'  and  northward  cor- 
responds to  the  climate  of  the  equatorial  Andes  at  the  altitude  of 
eight  thousand  feet  and  upwards.  The  intervening  land  of  Cen- 
tral America  is  too  low  and  tropical  to  allow  the  passage  of  tem- 
perate plants  by  ordinary  migration.  But  if  this  region  was 
turned  into  a  temperate  zone  in  the  glacial  epoch,  the  chasm  is 
bridged.  Comparing  the  exogenous  flora  of  the  Valley  of  Quito 
with  that  of  our  Northern  States  east  of  the  Rocky  Mountains  and 
eliminating  those  species  which  occur  in  both  localities,  but  are 
indigenous  to  neither,  such  as  chickweed  (Siellaria  media)  ^  straw- 
berry (Fragaria  vesca)^  goose  grass  {Oalium  aparine)^  mud  wort 
(Limosella  tenuifolia),  black  night-shade  (Solarium  nigrum),  pansy 
(  Viola  tricolor),  and  peppermint  (Mentha  piperita),  we  find  the  fol- 
lowing which  are  native  to  the  United  States,  and  also  occur  at 
Quito :—  (1)  The  bell  wort  (JSpecularia  perfoliata).  This  is  a  tem- 
perate plant,  and  would  not  be  likely  to  endure  the  transit  of  the 
tropics  as  they  now  are.  We  may  suppose  it  was  intentionally 
introduced  by  the  Quitonians,  but  this  is  not  probable,  as  it  is  not 
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a  showy  or  useAil  flower ;  or  that  it  was  accidentally  conveyed  to  the 
valley,  which  is  possible.  He  who  doubts  it  must  believe  in  a  spec- 
ial creation  or  the  glacial  theory.  (2)  The  evening  primrose  ((Eno- 
thera  biennis)  ;  but  as  this  is  found  only  in  the  cultivated  parts  of 
the  valley,  it  was  doubtless  introduced  through  Europe  or  down  the 
western  coast,  as  it  occurs  also  in  California.  (3)  The  gym- 
nosperm  (Ephedra  Americana)  is  found  by  the  shores  of  Great 
Salt  Lake,  yet  appears  to  be  a  native  of  Quito,  though  Dr.  Torrey 
doubts  their  identity.  (4)  The  Erigeron  gnaphalioides  of  Gray 
grows  in  Texas  and  about  Quito.  I  know  no  other  species  appar- 
ently indigenous  to  Quito  and  the  United  States.* 

If  we  take  a  more  general  survey,  we  shall  find  that  the  largest 
order  in  Quito,  as  in  the  United  States,  is  the  Composit^e.  But 
here  the  correspondence  ends. 

The  following  list  of  orders  shows  their  relative  importance  in 
the  two  countnes  : — 

UnUed  states.  Quito  rallep. 

1.  Compositae.  1.  Compositae. 

2.  Legumino8ie.  8.  Scrophalariaceie. 

3.  Rosacea?.  3.  Labiatie. 

4.  Scrophulariaceae.  4.  Legiimlnosjc. 
fl.  Raniinctilaceee.  5.  Cruclferae. 

6.  Labiate.  6.  Roeaceie. 

7.  Cruclferie.  7.  RanunculaceiB. 

The  CompositflB  have  one  hundred  and  fifteen  genera  in  the 
United  States,  and  fifty-six  at  Quit6,  nineteen  of  which  are  com- 
mon to  both,  but  no  species  alike.  The  Leguminosae  have  fifty- 
four  genera  in  the  United  States  and  just  half  that  number  in 
Quito,  sixteen  being  common.  The  Scrophulariaceae  have  thirty- 
five  genera  in  the  United  States  and  fourteen  in  Quito,  half  of 
which  are  common  ;  Cruciferse,  thirty  genera  in  the  United  States 
and  eight  in  Quito,  six  being  common.  Solanacete,  thii-teen  gen- 
era both  in  the  United  States  and  in  Quito,  four  of  which  are 
common.  There  are  twenty-three  species  of  Eupatorium  in  the 
United  States  and  twenty-four  at  Quito — all  different.  Our 
country  is  remarkable  for  its  Solidagoes,  outnumbering  those  of 
any  other  region ;  in  the  whole  valley  of  Quito  there  is  not  one. 

*It  is  fair  to  state  that  according  to  Hooker,  sixty  Arctic  American  species  of  ph»* 
noganiic  plants  are  found  on  the  tropical  mountains  (probably  of  Mexico);  but  it  is 
fiUr  to  ask  why  none  of  our  hardy,  diittisible  plants— our  daisies,  thigtles  and  golden 
rod  were  pushed  across  the  Isthmus  and  left  on  the  mountains  of  the  eqnator.  Tris- 
etum  tubspicatum  is  common  to  both  regions,  but  occurs  also  in  Tasmania. 
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The  botany  of  our  Pacific  states  (California  and  Oregon),  so  far 
as  it  is  known,  reveals  no  nearer  affinity  to  that  of  Quito — although 
the  near  relatives  of  Califomian  plants,  when  they  have  any  in 
other  lands,  are  in  the  Mexican  plateau.  Quito  has  plenty 
of  Bignoniads,  Acanthads  and  Lobelias;  on  our  Pacific  slope 
there  are  none.  In  Quito  the  Compositse  are  mainly  Heleuise ;  on 
our  Pacific  coast  there  are  few,  if  any,  Heleniae,  but  the  order 
tends  chiefly  to  Senecionidse. 

The  recent  researches  of  Griesbach  prove  the  absence  of  tem- 
perate American  species  or  types  of  plants  on  the  loftier  moun- 
tains of  the  West  Indian  Islands.  These  rise  in  Jamaica  to  eight 
thousand  feet,  and  yet  with  the  exception  of  a  few  naturalized 
plants,  as  Fragaria  vesca,  Ranunculus  repens,  etc.,  we  find 
scarcely  any  North  American  temperate  genera  or  species.  Of 
nearly  eleven  hundred  West  Indian  genera,  only  thirty  are  de- 
cidedly northern.  This  almost  total  absence  of  typical  North 
American  plants  in  the  highlands  of  the  West  Indies,  is  a  feature 
incompatible  with  their  having  shared  in  the  effects  of  a  glacial 
migration.* 

[Parts  I  and  II  of  these  "Contributions"  are  given  in  Volume  V  of  the  Natubaust, 
commencing  on  pages  619  and  693.  —  Eds. 


*  Appendix.  The  Weasel,  M.  aureoventris  Gray,  mentioned  on  p.  022,  Vol.  v,  is 
probably  from  the  Valley.  The  following  Birds  t^houM  be  added  to  the  list  given  in  the 
Naturaust,  Oct.  1871,  Vol.  v,  p.  62.3 ;  — 


Pheuticus  aureo venter  Sol. 
TyranniHcus  nigricapillus  Laft". 
Orthoeca  citrinifrons  Scl.? 
Micoceroulna  gratiosus  Scl.  ? 
Leptasthenura  andlcola  Scl. 
StenopHis  ruflcervix  Scl. 
Nyctibius  Jamaicensis  Gm.  ? 
Eutoxeres  hetenira  Gould. 
Chlorostilbon  melanorhynchus  G. 
Panoplites  MathewBi  Lodd. 
Heliangelus  micraster  Gould. 

AMER.  NATURALIST,  VOL.  VI. 


Cynanthus  cyanurus  Steph. 

mocoa  D.  et  B. 
PhaUthornid  yaniqul  Bourc. 
Heliotrypha  Parzudakii  L.  et  P. 
Petasophora  iolata  G.  et  M. 

"  cyanotis  Bourc. 

Bourcieria  torquata  Boiss. 
Urochroa  Bougierl  Bourc. 
Sycalis     arvensis     should     read 
Sycalis  luteiventris  Mey. 
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NOTES   ON   THE   VEGETATION   OF  THE  LO\YER 
WABASH  VALLEY. 

BV    ROBERT    RIDGWAY. 


1.   THE  FORESTS   OF  THE  BOTTOM  LANDS. 

That  poilion  of  the  valley  of  the  Wabash  River  and  its  trib- 
utaries lying  south  of  latitude  about  38°  "25'  contains  a  sylva 
peculiarly  rich,  and  also  remarkable  for  combining  within  one  area 
many  of  the  characteristic  trees,  as  well  as  otiier  plants,  of  the 
northern,  southern  and  southwestern  portions  of  the  United  States, 
besides  supporting  the  vegetation  common  to  the  whole  Atlantic 
region  or  ''Eastern  Province."  In  this  section  of  the  country 
many  species  of  the  botanical  districts  named,  in  receding  from 
their  several  centres  of  abundance,  overlap  each  other,  or  reach 
their  latitudinal  or  longitudinal  limits  of  natural  distribution; 
thus  with  the  beech,  sugar  maple,  the  various  oaks  and  other  trees 
of  the  north,  grow  the  bald  cypress,  the  tupelo  gum  and  the  water 
locust  of  the  south,  and  the  catalpa  and  pecan  of  the  southwest ; 
while  other  trees  such  as  the  buckeyes,  honey  locust,  black  locust, 
coffee-bean,  etc.,  especially  characteristic  of  the  country  west  of 
the  Alleghanies,  reach  here  their  maximum  of  abundance.  At 
the  same  time  other  trees  of  more  extended  distribution,  grow 
scarcely  anywhere  else  to  such  majestic  size  as  they  do  here  in 
the  rich  alluvial  bottoms,  the  deep  soil  of  which  nourishes  black 
walnuts,  tulip  trees,  sycamores,  white  ashes  and  sweet  gums  of 
astonishing  dimensions. 

The  mixed  woods  of  the  lower  Wabash  Valley  consist  of 
upwards  of  ninety  species  of  trees,  including  all  of  those  which 
reach  a  maximum  height  of  over  twenty  feet ;  these  are  distrib- 
uted through  about  twenty-five  orders  and  fift}*  genera.  In  the 
heavy  forests  of  the  rich  bottom  lands  more  than  sixty  species 
usually  grow  together,  though  in  various  localities  different  spec  ies 
are  the  predominating  ones. 

The  trees  which  usually  attain  the  largest  size  are  the  follow- 
ing species,  named  nearly  in  the  order  of  their  maximum  size: — 
sycamore  {Platanus  occidentals)^  tulip-poplar  (Linodendron  tulip- 
if  era)  ^  pecan  {Carya  olivcpformis),  over-cup  or  bur-oak  (Quercus 
(C68) 
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macrocarpa) ,  '^Spanish  oak"  (  Q.  cocci nea  var  ?) ,  white  ash  (Fraxinus 
Americana) ^ha\d  cypress  {Taxodium  clistichtim)^  sweet  gum  {Liq- 
uidamhar  styracijlua)^  black  walnut  {Jiiglans  nigra) ^  white  elm 
{Ulmus  Americana),  honey  locust  {Gleditschia  triacanthos) ,  Cot- 
tonwood {Populus  monilifera),  beech  {Fagtis  fen^uginea),  shell- 
bark  hickor}^  {Carya  alba?),  and  white  oak  {Quercus  alba).  All  of 
these  often  exceed  one  hundred  and  fifty  feet  in  height,  while  the 
first  three  are  known  to  go  be3^ond  one  hundred  and  seventy-five 
feet,  and  no  doubt  sometimes  nearly  approach,  if  they  do  not 
actually  reach,  the  altitude  of  two  hundred  feet.  The  principal 
trees  of  the  second  magnitude  (i.e,  which  do  not  often  grow  more 
than  one  hundred  feet  high,  and  are  more  usually  seventy  feet  and 
upwards),  are  hickories  {Carya  sulcata,  C.  amara,  C,  tomentosa 
and  C.  porcina),  red  oak  (Quercus  rubra),  water  oak  or  pin  oak 
(Q.  j>a/t(i*^m),  swamp  white  oak  (Q.  bicolor),  swamp  chestnut 
oak  (Q.  jjr//to«),  linden  or  bass-wood  {Tilia  Americana),  sweet 
buckeye  {yEsculus  flava),  sugar  maple  {Acer  saccharinum),  red 
maple  (^1.  rubrum),  silver  maple  (-^1.  dasycarpum) ,  black  locust 
{Robinia  pseudacacia),  coffee-bean  {Gymnocladus  Canadensis), 
water  locust  {Gleditschia  monosperma),  black  cherry  {Prnnus 
serotina),  sour  and  tupelo  gum  {Nyssa  mtdtiflora  and  X,  nnijlora), 
blue  ash  {Fraxinus  quadrangulata),  black  ash  {Fraxinus  sambu- 
cifolia),  hackberries  {Celt is  cccidentalis  and  C.  Jlississijipiensis)^ 
black  and  yellow  birches  {Betula  nigra  and  B,  lenta),  etc.  Some 
of  these  trees,  as  the  oaks  and  hickories,  occasionally  attain  a 
very  large  size,  equalling  those  of  the  first  magnitude ;  but  as  a 
general  thing,  they  do  not  grow  much,  if  any,  beyond  one  hundred 
feet  in  height. 

The  more  abundant  or  characteristic  of  the  middle-sized  trees,  or 
those  usually  growing  from  forty  to  seventy  feet  in  height,  are  the 
following: — box  elder  {Xegundo  aceroides) ,  fixiiid  buckeye  {^Fscu- 
/M.s</^//>ra), persimmon  {Dios2)yros  Virginicus) ,cata\]^ix {Catal2)a  big- 
nonioides),Ted  ash  {Fraxinus  j^ubescens) ,siiss&frR8  {Sassafras  offici- 
nale), red  or  slippery  elm  {Ulmus  fulva),  winged  elm  {l\  alata), 
mulberry  {Morus  n;/>?'a),  butternut,  or  white  walnut  {Juglans  cin- 
erea),  post  oak  {Quercus  obtusilo^ja  —  not  frequent  in  the  bottom- 
lands), willow  oak  (Q.  phellos — rare),  and  laurel  oak  {Quercus 
imbricaria).  The  underwoods,  composed  of  small  trees  from 
twenty  to  forty  feet  in  height,  are  chiefly  of  the  following  species : 
pawpaw  {Asimina  triloba),  prickly  ash  {Xanthoxylum  America- 


Digiftzed  by 


Google 


660  THE   VEGETATION    OP  THE   LOWER    WABASH   VALLET. 

num)^  hop  tree  {Ptelea  trifoUata)^  stag-horn,  smooth  and  poison 
sumacs  (Ehus  typhina^  R.  glabra  and  R,  venenata)^  redbud  {Cercis 
Canadensis),  wild  plums  and  choke  cherries  {Prunus  Americana,  P. 
Pensylvanicn  and  P.  Virginiana),  hawthorns,  or  "red  haws" 
{Cratfegus  coccinea,  C.  tomentosa,  C,  crus-galli,  and  C.  flava), 
crab  apple  {Pyrus  coronaria),  June  berrj'  {Amelanchier  Canaden- 
sis,) witch  hazel  {Hamamelis  Virginica),  dogwoods  {Cornusjlorida 
and  C  alternifolia) ,  Viburnum  {Viburnum  lentago),  black  haw  (F. 
2)runifolium)y  green  ash  {Fraxinusviridis),  ii'on-wood,  or  hop  horn- 
beam {Ostrya  Virginica),  hornbeam,  or  water  beech  {Carpinus 
Americanus),  etc. 

The  shrubby  undergrowth  or  "underbush"  is  extremely  varied 
and  often  so  dense  as  to  be  nearly,  if  not  quite,  impenetrable.  In 
the  bottom  lands  it  is  composed  in  the  main  of  spice  bush  (Zm- 
dera  benzoin  and  L,  melissa^ folia?)  and  buttonbush  (Cephalanthus 
occidentalis),  which  are  the  predominating  species,  the  former  gen- 
erally distributed,  and  the  latter  mainly  confined  to  the  banks  and 
ends  of  lagoons  ;  but  both  are  mingled  with  other  shrubs  far  too 
numerous  in  species  to  mention,  or  nearly  replaced  by  dense 
brakes  of  the  small  cane  {Anindinaria  tecta),  and  rank  herba- 
ceous plants,  in  almost  endless  variety. 

In  the  heavy  forests  of  the  bottom-lands,  which  in  many  places 
have  entirely  escaped  the  ravages  of  the  axe,  the  magnitude  of 
the  timber  is  such  as  is  unknown  to  the  scant  woods  of  the  eastern 
states,  the  stiff  monotonous  pineries  of  the  north  or  the  scrubby 
growth  of  other  portions.  The  river  flows  for  the  greater  part 
between  dense  walls  of  forest,  which  stand  up  to  the  very  banks, 
and  generally  screened  in  front  with  a  dense  fnnge  of  willows,  with 
a  belt  of  cottonw^ood  and  sycamores  behind  it.  Viewing  this  forest 
wall  from  the  opposite  side  of  the  river,  there  is  seen  a  compact 
mass  of  verdure,  the  trunks  of  the  trees  being  often  hidden  by  the 
fronting  belt  of  willows,  which  are  often  overrun  by  luxuriant 
masses  of  wild  grape  or  other  vines,  often  falling  down  to  the 
very  water's  edge,  so  that  even  the  bank  itself  is  wholly  concealed. 
If  the  forest  is  viewed  from  a  high  bluff,  it  presents  the  appear- 
ance of  a  compact,  level  sea  of  green,  apparently  almost  endless, 
but  bounded  by  the  line  of  wooded  bluffs  three  to  seven  miles 
back  from  the  river ;  the  tree- tops  swaying  with  the  passing  breeze, 
and  the  general  level  broken  by  occasional  giant  trees  which  rear 
their  massive  heads  so  as  to  overlook  the  smTOunding  miles  of 
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forest.  The  approximate  height  above  the  ground  beneath  of  the 
average  tree-top  level  is  about  one  hundred  and  thirty  feet — 
the  lowest  estimate  after  a  series  of  careful  measurements — while 
the  occasional,  and  by  no  means  infrequent,  "  monarchs "  which 
often  tower  apparently  for  one-third  their  height  above  the  tree- 
top  line,  attain  an  altitude  of  more  than  one  hundred  and  eighty 
feet,  or  approach  two  hundred  feet. 

Of  the  ninety  to  a  hundred  species  of  trees  of  the  lower  "Wabash 
Valley,  about  seventy  exceed  the  height  of  forty  feet ;  forty-six 
(perhaps  fifty)  exceed  seventy  feet  in  height,  and  about  thirty  are 
known  to  reach  or  exceed  the  height  of  one  hundred  feet.  Of 
the  latter  class,  as  many  as  nine  are  known  certainly  to  reach,  or 
even  exceed,  the  altitude  of  one  hundred  and  fifty  feet,  while  four 
of  them  (sycamore,  tulip-poplar,  pecan  and  sweet  gum),  attain, 
or  go  beyond,  an  elevation  of  one  hundred  and  seventy-five  feet ! 
The  maximum  elevation  of  the  tallest  sycamore  and  tulip  trees 
is  probably  not  less  than  two  hundred  feet. 

Going  into  these  primitive  woods,  we  find  symmetrical,  solid 
trunks  of  six  feet  and  upwards  in  diameter,  and  fifty  feet,  or  more, 
long  to  be  not  uncommon,  in  half  a  dozen  or  more  species ;  while 
now  and  then  we  happen  on  one  of  those  old  sjxamores,  for  which 
the  rich  alluvial  bottoms  of  the  western  rivers  are  so  famous, 
with  a  trunk  thirty  or  even  forty,  possibly  fifty  or  sixty,  feet  in 
circumference,  while  perhaps  a  hundred  feet  overhead  stretch  out 
its  great  white  arms,  each  as  large  as  the  biggest  trunks  them- 
selves of  most  eastern  forests,  and  whose  massive  head  is  one  of 
those  which  lifts  itself  so  high  above  the  surrounding  tree-tops. 
The  tall,  shaft-like  trunks  of  pecans,  sweet  gums  or  ashes,  occa- 
sionally break  on  the  sight  through  the  dense  undergrowth,  or 
stand  clear  and  upright  in  unobstructed  view  in  the  rich,  wet 
woods,  and  rise  straight  as  an  arrow  for  eighty  or  ninety,  perhaps 
over  a  hundred,  feet  before  the  first  branches  are  thrown  out. 

The  following  summaries  of  measurements,  made  in  the  summer 
and  fall  of  1871,  in  the  vicinity  of  Mt.  Carmel,  Illinois,  and 
mostly  within  a  radius  of  ten  miles,  will  serve  to  show  pretty  well 
the  usual  size  of  the  large  timber  in  that  neighborhood.  The 
measurements  in  the  first  column  do  not  by  any  means  represent 
the  real  maximum  height  of  these  species  of  trees  in  the  Wabash 
Valle}^,  since  it  was  not  often  that  trees  of  the  largest  size  were 
found  prostrate  so  that  the  total  height  and  length  of  the  trunk 
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could  be  measured  satisfactoril}'.  Ver^^  many  trees  seen  and  for 
these  reasons  not  measured  would  materially  swell  the  figures  in 
the  first  two  columns. 


TABLE  OF  MAXIMUM    SIZE  ACCORDING   TO   TAPE    LINE    MEASUREMENTS. 


Sycamore  ( Plaianus  occidentalis).* 

Tulip  Poplar  (Liriodetidron  tulipi/era)^ 

Pecan  ( Carya  oliv<rformis) 

White  Ash  {Fraxinus  Americana) 

Black  Walnut  (JugUins  nigra) 

**  Spanish  Oak  "  ( Quercus  tinctorial). . . . 

Bur  Oak  ( Quercus  macrocarjta) 

White  Oak  (Qiiercus  alba) 

Cottonwood  (Populu8  moniliftrn)  X 

Honey  'LoQWBi  {GledUschia  triacanthos). 
Sweet  Gum  (Liqtiidambar  styraciflua)%. 

Red  Maple  {Acer  ruhrum) 

Bass  ( Tilia  Americana) 

Sassafras  ( Sassafras  offlciimle) 

Mulberrj'  {Morus  rubra) 


Total  Height. 


168.. 
182.. 
175.. 
144. 
120., 
150. 


142  . 
165.. 
120.. 
144.. 

108.. 


95!. 
60.. 


Length  or  Circnniference 
trunk  to  flrstl  at  .3  t«i  5  feet 
branch.  from  ground. 


751. 
20... 


2Ji. 
16.. 
17i. 


20. . 
21.. 
I7i. 
19.. 
17.. 
17.. 
lU. 
17.. 


TABLE  OF  AVERAGE  DIMENSIONS. 

SYCAMORE  (Platanus  occidentalis). 

Height  168       feet.    >     .^^  ,  .  ,x 

Trunk     18         "       I     (^"^y  ^^^  tree  measured). 

Circ.       28         "  Mean  of  9  trees. 

This  is  certainly  the  largest,  both  in  height  and  bulk,  of  all  the 
trees  of  the  Mississippi  Valley.     Its   form  is  very  variable,  the 

♦Only  one  tree  meas>nred  for  height,  and  this  by  no  means  a  large  one.  I  have  been 
told  on  the  very  best  authority  of  trunks  forty  feet  in  circumference. 

1 1  know  of  one,  not  measured  by  myself,  thirty -two  feet  in  circumference,  and  have 
been  told  of  a  htump  in  Po«<ey  County,  Indiana,  which  around  the  top  is  thirty-geven 
feet  in  circumference. 

X  The  tallest  cottonwoods  are  no  doubt  one  hundred  and  eighty  feet  or  more  in 
height. 

§  The  tallest  sweet  gums  are  certainly  160-180  feet,  perhaps  much  more  in  height,  and 
with  clear  shafts  of  over  a  himdred  feet  in  length. 
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trunk  being  sometimes  a  tall  arrow-like  shaft,  equalling  the  finest 
Conifene  in  straightness  and  gradual  taper,  the  first  branches 
being  ninety  to  a  hundred  feet  above  the  ground  ;  but  oftener, 
on  the  other  hand,  it  is  short  and  bulky,  ten,  fifteen  or  even 
rarely  twenty  feet  in  diameter,  and  only  fifteen  or  twenty  feet 
high,  where  three  or  four  gigantic  trunks  separate  and  rise  into  a 
lofty  massive  head.  The  tallest  of  these  sycamores  rise  appar- 
ently ibr  one-third  their  height  above  the  tree-top  level  of  the 
forest,  and  are  thus  probably  not  less  than  two  hundred  feet  in 
height. 

TULIP  TREE  {Liriodendron  tulipifera). 


Height  142^7^ 

feet. 

Mean  of  19  trees. 

'1  r-jnk      69| 

(( 

(6       u   20       ^' 

Circ.         19 1 

(( 

u      ((  24      " 

The  second  tree  in  size  and  very  commonly  of  the  above  dimen- 
sions. The  finest  individual  found  prostrate  was  one  cut  for  lumber 
near  Timberville,  Wabash  County,  Illinois ;  it  measured  one  hun- 
dred and  fifty-eight  feet  in  total  length,  w^hile  the  trunk  was 
twenty-three  feet  in  circumference  three  feet  from  the  base,  and 
eighteen  feet  in  circumference  at  seventy-four  feet  further  up, 
where  the  first  branch  grew  ;  the  trunk  perfectly  sound  and  symmet- 
rical throughout. 

PECAN  {Carya  oUvceformis), 


Height  170     feet. 

Mean  of  3  trees 

Trunk     85       " 

U          (4     3         U 

Circ.       15f     " 

U          ii    3        U 

One  of  the  most  symmetrical  and  majestic  of  all  our  trees ;  the 
trunk  clean,  straight  and  long,  and  the  head  spreading  and  slightly 
drooping,  usually  elevated  sixty  to  ninety  feet  from  the  ground. 

WHITE  ASH  (Fraxinus  Americana), 


Height  UO^ 

feet. 

Mean  of  2  trees 

Trunk     79^ 

u 

u           u  3       (( 

Circ.       14 

u 

u         u  5      u 

Also  one  of  our  finest  trees ;  the  trunk  long  and  slightly  taper- 
ing, though  generally  less  straight  than  that  of  the  pecan  and 
"  Spanish  oak,"  and  with  the  top  less  spreading. 
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BLACK  WALNUT  {Juglans  nigra). 

Height  125     feet.     Mean  of  2  trees. 
Trunk     60       "  "       "  "     " 

Circ.        18^     "  "       "  3     " 

Trunks  of  fifteen  feet  in  circumference  and  forty  or  fifty  feet 
long  very  common,  so  much  so  that  in  one  locality  in  the 
"bottoms"  five  trees  of  this  size  stood  within  sight  all  at  the 
same  time  in  the  thick  woods. 

"SPANISH  oak"  {Quercua  coccinea  vai'?). 

Height  120f     feet.     Mean  of  6  trees. 
Trunk     58|       "  "       "  5      " 

Circ.        17J       "  "       "  6      " 

The  most  stately  and  symmetrical  of  all  our  oaks ;  trunk 
straight  and  columnar  and  top  massive  and  dense,  reminding  one 
in  its  appearance  of  the  pecan.  A  more  usual  size  is  one  hundred 
and  fifty  feet  high,  the  trunk  fifty  feet  long  and  fifteen  feet  in 
circumference  four  feet  from  the  base. 

BUR  OAK  {Quercus  macrocarpa). 

Height  119  J     feet.     Mean  of  5  trees. 
Trunk     42f        "  "     "   "      " 

Circ.       19  "  "     "   6      " 

The  most  massive,  in  proportion  to  its  height,  of  all  our  oaks. 

WHITE  OAK  {Quercus  alba). 

Height  115  J     feet.     Mean  of  6  trees. 
Trunk     48^       "  "       "  6     " 

Circ.       14|        "  "       "  8     " 

COTTONWOOD  {Populus  moniUfera). 


Height  142i     feet.     Mean  of  4  trees. 
Trunk     6l|        "  "      "   3     " 

Circ.        15J       "  "      "    6     " 


SWEET  GUM  (Liquidambar  styracijlua). 

Height  117^     feet.     Mean  of  7  trees. 
Trunk     62J        "  "      "  4     " 

Circ.        ll|       "  "      "  8     " 
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The  tallest  tree  in  proportion  to  its  girth.  The  largest  shafts 
are  probably  over  one  hundred  feet,  and  the  greatest  circumfer- 
ence about  seventeen  or  eighteen  feet ;  while  many  trees  no  doubt 
exceed  one  hundred  and  sixty  feet  in  height. 

'  SASSAFRAS  (SossafrcLS  officinale). 

Height  71 J     feet.     Mean  of  3  trees. 
Trunk   52^       "  "      "  2      " 

Circ.        7|        "  "      "  3      " 

Though  usually  considered  one  of  the  "  underwoods,"  this  tree 
is  not  unfrequently  of  these  dimensions  in  veiy  rich  woods. 


FOSSIL  INSECTS  FROM  THE  ROCKY  MOUNTAINS. 

BY   SAMUEL   H.    SCUDDER. 

Several  years  ago,  Professor  William  Denton  discovered  in 
shales  lying  near  the  junction  of  the  Green  and  White  Rivers  in 
Colorado  (  ?) ,  the  first  traces  of  tertiary  insects  on  this  continent. 
They  were  found  in  two  distinct  localities,  sixty  miles  apart,  the 
specimens  from  one  place  differing  from  those  of  the  other,  not  only 
specifically,  but  also  to  a  very  great  extent  in  the  general  character 
of  the  whole  assemblage.*  Reports  of  these  discoveries  attracted 
the  attention  of  those  who  afterward  explored  parts  of  the  Rocky 
Mountain  region,  and  repeated  inquiries  were  made  concerning  the 
exact  location  of  the  insectiferous  beds.  These  explorations  have 
resulted  in  the  discovery  of  more  fossil  insects  in  the  same  general 
region  by  Mr.  F.  C.  A.  Richardson,  who  accompanied  Major 
Powell's  exploring  party,  and  by  Dr.  Hayden  in  some  of  his 
numerous  and  fruitful  researches.  The  latter  brought  home  only 
thi-ee  specimens,  two  fiies  and  an  ant,  but  the  collections  of  the 
former  are  more  numerous  and  afford  material  for  the  present 
notice. 

Some  doubt  exists  as  to  whether  the  insects  discovered  by  Prof. 

*  See  Proc.  Boat.  Soo.  Nat.  Hist.,  xi,  n7->118.  A  detailed  and  illustrated  Report  upon 
these  fossils,  which  Mr.  Denton  kindly  lent  for  a  long  period  of  examination,  will 
shorUy  be  published. 
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Denton  were  found  in  Colorado  (as  stated)  or  Wyoming  Territor5\ 
Those  now  under  consideration  purport  to  come  from  the  latter 
district,*  as  stated  in  the  subjoined  letter  to  the  editors,  though 
far  removed  from  the  vicinity  of  Chagrin  Valley  or  Fossil  Canon, 
the  two  localities  explored  by  Professor  Denton.  About  one 
hundred  slabs,  mostly  of  very  small  size,  were  brought  away; 
these  contain  at  least  one  hundred  and  seventy-five  specimens, 
including  in  that  number  all  the  reverses.  Of  these  specimens 
thirty-five  cannot  be  referred  with  certainty  to  any  subordinal 
group,  since  they  consist  merely  of  abdominal  segments  or  blurred 
and  distorted  fragments,  the  affinities  of  which  can  only  be  rudely 
surmised.  The  remainder  are  referable  to  nearly  forty  species, 
belonging  to  the  following  groups,  mainly  arranged  in  the  order 
of  numerid&l  superiority : 


Dlptpra, 

thhteen 

species, 

sixty-Fix  specimens 

Coleoptera, 

twelve 

" 

fllty-two 

u 

Hyraenoptera, 

Uiree 

(( 

five 

ti 

Ilemiptera, 

two 

(. 

four 

" 

Orthoptera, 

two 

« 

four 

a 

Neuroptera, 

two 

u 

two 

n 

Arachnida, 

three 

ti 

six 

" 

Myilapoda, 

one 

it, 

one 

a 

Of  the  Diptera,  one-half  the  specimens  belong  to  a  single  or 
possibly  two  heavy-bodied  species  of  small  size,  which,  although 
invariabl}'  wingless,  are  presumed  to  be  so  only  by  mutilation, 
since  exceedingly  few  wings  are  preserved  on  an}*  of  the  stones ; 
of   the    other  half,   two-thirds    are    TipuUdm    or  Mycetophilidce 

***1  discovered  and  collected  the  fospil  insects  on  the  Green  River  in  Wyoming  Terri- 
tory on  the  line  of  the  Union  Pacific  Rjiilroad  about  forty  miles  this  side  (ea>t)  of 
Salt  Lake  City.  Or,  to  be  more  precise,  the  locality  is  five  miles  west  of  Green  River 
City  and  on  the  railroad  track.  The  latitude  and  longitude  as  near  as  I  can  make  out 
from  very  Imperfect  memoranda  are  as  follows,  Latitude  41*  40'  north.  Longitude  lua*  60 ' 
we^t.  1  had  a  short  time  previous  found  two  very  imperfect  fossil  insects  but  could  find 
no  strata  nor  spot  where  any  number  could  be  obtained.  I  was  then  with  the  courteous 
explorer.  Major  Powell,  and  left  the  fossils  with  him.  I  returned  a  short  time  alter  (on 
account  of  poor  health),  and,  while  looking  for  fossil  fish  and  leaves,  found  a  stratum 
some  two  or  three  inches  thick  exposed  in  a  railroad  cut  from  ten  to  twenty  feet  from 
the  top  rock  or  sandstone ;  the  rock,  as  near  as  my  memory  will  serve  me,  dips  to  the 
southwest  at  quite  an  angle.  The  shale  or  portion  of  the  shale  on  which  the  insects  are 
found  runs  in  a  circle  from  the  northeast  to  the  southwest,  as  if  on  the  border  of  a  small 
lake.  I  also  noticed  that  the  fish  are  not  in  a  regular  order  as  the  insects,  which  cover 
a  space  about  two  feet  wide  and  form  a  ring  or  belt  around  the  lake  as  near  as  I  could 
make  out  from  the  appearance.  The  fossil  insects,  fishes,  leaves  and  fruit  abound  in  that 
section  but  are  being  rapidly  worked  up,  thanks  to  the  diligence  of  our  naturalists  and 
the  kindness  of  the  Superintendent,  Gen.  Sickles  of  the  Union  Pacific  Railroad,  to  whom 
I  am  greatly  indebted."— F.  C.  A.  Ricuakdsox,  Pres.  Chicago  Natural  History  Socieiyt 
Aug.5y  1872. 
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and  include  five  of  the  species,  while  the  remaining  sixth  comprises 
about  half  the  species  and  belongs  to  various  groups.  Of  the 
Coleoptera,  fully  one-half  the  species  and  about  seven-tenths  of 
the  specimens  belong  to  the  CurcnUojudm ;  the  others  mostly  to 
the  StaphyUnidce  and  Carabidce.  These  two  suborders,  flies  and  bee- 
tles, comprise  the  bulk  of  the  determinable  objects — nearly  six- 
sevenths  of  the  specimens  and  more  than  five-eighths  of  the  species. 
The  Hymenoptera  consist  of  a  small  ant,  a  Pteromalus-like  insect, 
and  one  rather  obscure  form.  The  Ilemiptera  are  represented  by 
an  insect  resembling  Issus  and  another  apparently  belonging  to 
the  Tingidce,  In  the  Orthoptera  there  are  only  legs  of  a  Locusta- 
rian  about  as  large  as  our  common  Phylloptera  and  a  cricket, 
perhaps  of  the  genus  Nemobius.  Two  Phryganeids  are  represented 
by  wings,  one  of  them  doubtfully  located  in  this  family.  Of  the 
gaily  worm  and  spiders  little  can  be  said. 

The  interest  in  these  objects  is  greatly  increased  when  they  are 
compared  with  the  others  brought  from  the  same  region.  In  the 
first  place,  the  shales  from  ''  Chagrin  valley  "  and  "  Fossil  Canon," 
are  dark  gray  in  tint,  while  those  containing  the  insects  now 
under  discussion  are  of  a  reddish  clay-color ;  the  former  are  much 
more  closely  grained  and  of  a  firmer  texture,  resembling  litho- 
graphic stone,  and  the  objects  are  consequently  better  preserved  — 
indeed  on  some  slabs  the  hairs  along  the  edge  of  a  wing  in  a 
Thrips  may  be  counted. 

Again,  the  faunae  of  the  several  localities  differ.  We  have  already 
remarked  in  a  previous  paper  that  this  is  the  case  with  the  speci- 
mens from  Chagrin  Valley  and  Fossil  Canon,  although  the  stones 
themselves  are  similar  in  character.  Mycetophilidce  and  other 
Diptera  are  found  in  both  places,  "  but  in  Fossil  Canon,  the  vari- 
ety and  abundance  are  proportionately  greater  ;  the  ants,  the  moths, 
the  Thtips  and  nearly  all  the  smaller  Coleoptera  are  restricted 
to  Fossil  Canon,  while  the  larvae  come  from  Chagrin  Valley." 
The  same  is  true  of  Mr.  Richardson's  specimens;  not  a  single 
species  can  be  definitely  referred  to  any  of  those  found  by  Prof. 
Denton,  and  the  assemblage  of  species  is  different :  thus,  a  single 
fragment  of  an  elytron  is  the  only  Curculionid  in  the  Chagrin 
Valley  shales,  and  probably  it  is  generically  distinct  from  all  those 
mentioned  above.  The  t^^pe  of  fly  spoken  of  as  so  abundant  in 
the  shales  collected  by  Mr.  Richardson  is  represented  in  the 
previous  collection  only  by  a  single  specimen  from  Fossil  Canon, 
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probably  belonging  to  a  different  genus.  The  two  forms  men- 
tioned under  the  name  of  Issus,  one  from  Richardson's  shales  and 
the  other  from  Chagrin  Valley,  are  not  congeneric ;  and  the  same 
is  probably  true  of  the  ants  from  these  shales  and  from  Fossil 
Canon.  It  is  in  the  Mycetophilidce  and  Ih'pulidce,  however,  that 
we  find  the  closest  resemblance  between  the  different  collections ; 
in  the  comparative  abundance  and  variety  of  these  insects,  the 
shales  worked  by  Mr.  Richardson  may  best  be  compared  to  those 
of  Fossil  Canon,  but  in  the  former  the  specimens  are  too  poorly 
preserv^ed  to  make  a  close  identification  very  satisfactory ;  the  genus 
Dicranomyia  is  apparently  found  in  all  three  localities.  Compar- 
ing the  assemblages  of  species,  we  find  that  Diptera  and  Coleop- 
tera  are  the  prevailing  forms  in  each,*  but  that  within  these 
groups  the  types  differ  in  a  remarkable  manner,  according  to  their 
several  localities ;  the  Orthoptera  and  Neuroptera,  the  spiders  and 
Myriapoda  of  the  later  discovered  beds  are  wholly  wanting  in  the 
earlier ;  the  Lepidoptera  and  Physopoda  are  found  only  in  Fossil 
Canon,  and  no  trace  of  ants  appears  in  Chagrin  Valley,  though 
occurring  in  the  other  two  places  and  also  in  the  locality  examined 
by  Dr.  Ilayden. 

These  results  should  not  surprise  us,  since  in  the  two  rich 
quarries  of  CEningen,  Baden,  one  of  which  is  only  a  mile  distant 
from,  and  about  one  hundred  and  fifty  feet  above  the  other,  the 
insects  are  found  to  be  specifically  distinct  throughout.  Probably 
some  of  these  conclusions  will  be  modified  by  a  more  searching 
study  of  the  remains  under  examination ;  unquestionably  they 
will  be  altered  by  further  researches  in  the  field ;  and  certainly 
these  tertiary  beds  of  the  Rocky  Mountains  appear  exceedingly 
rich  in  insect  remains,  and  are  worth  careful  exploration;  that 
they  extend  over  several  successive  geological  stages  seems  prob- 
able from  the  great  diversity  of  character  in  these  fragmentary 
collections,  and  also  from  Prof.  Denton's  statement  that  the  shales 
in  which  they  occur  have  a  thickness  of  a  thousand  feet. 

*  All  the  insects  as  a  rule  are  rather  small  in  size. 
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BY   EDWARD    D.  COPE,  A.M.* 

In  his  Geological  Surve}-  of  Wyoming,  Professor  F.  V.  Hayden 
thus  describes  the  great  coal  area  of  Wyoming.  "About  two 
miles  west  of  Rawling's,  springs  begin  to  appear  again,  and  at 
Separation  Platanus  Ilaydenii,  Cornus  acuminata  and  other  unde- 
termined species  of  plants  occur.  This  point  forms  the  eastern 
rim  of  a  basin  which  extends  about  one  hundred  and  ten  miles  to 
the  westward.  A  new  group  comes  in  which  I  have  named  the 
Washakie  gi'oup,  from  the  fact  that  near  this  station  are  beds  of 
calcareous  sandstone  and  limestone,  composed  of  an  aggregate  of 
fresh  water  shells.  As  they  are  mostly  casts  it  is  difficult  to 
identify  the  species,  but  Mr.  Meek  has  named  the  most  abundant 
kind,  Unio  Vasdkei.  Soon  after  leaving  Bitter  Creek,  coal  strata 
of  Eocene  age  rise  to  the  surface  from  beneath  the  surface  of  the 
Miocene  beds  of  the  Washakie  group,  with  a  reversed  dip.  Here 
we  find  numerous  beds  of  coal,  and  in  the  rocks  above  and  below 
the  coal,  are  great  numbers  of  impressions  of  leaves,  and  in  the 
clay,  oyster  shells  of  several  species.  At  Black  Buttes  Station 
eight  hundred  and  fift}'  miles  west  of  Omaha,  we  find  Sabal  Camp- 
heUli^  Rhamnus  elegans,  etc.  At  Point  of  Hocks  farther  west.  Plat- 
nils  Haydenii^  Cornus  acuminata^  etc.,  occur.  At  Ilallville  the 
black  slaty  clays  forming  the  roof  of  one  of  the  most  valuable  of  the 
coal  beds  of  this  region,  are  crowded  with  bivalve  shells,  two  spe- 
cies of  which  Mr.  Meek  has  named  Cyrena  fracta  and  C  crassatelli- 
formis^  regarding  them  as  Tertiary.  They  are  undoubtedly  brack- 
ish water  forms,  and  show  a  sort  of  middle  position,  that  is  middle 
or  upper  Eocene.  That  there  is  a  connection  between  all  the  coal 
beds  of  the  west  I  am  prepared  to  believe,  yet  until  much  clearer 
light  is  thrown  upon  their  origin  than  any  we  have  yet  secured,  I 
shall  regard  them  as  belonging  to  any  transition  series  or  beds  of 
passage  between  the  true  Cretaceous  and  the  Tertiary.  It  will  be 
seen  at  once  that  one  of  the  most  important  problems  in  the  geol- 
ogy of  the  West  awaits  solution,  in  detecting  without  a  doubt  the 

*Read  at  the  Dubuque  Meeting  of  the  American  Association  for  the  Advancement  of 
Science.    Aug.,  1873. 
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age  of  the  coal  series  of  the  west,  and  the  exact  line  of  demarc- 
ation between  the  Cretaceous  and  Tertiary  periods."  (Report 
1870  pp.  164-5.)    Thus  Prof.  Ilayden  left  the  subject  at  that  time. 

In  passing  over  the  region  from  Ft.  Bridger  to  Black  Buttes 
during  the  present  season,  I  traversed  successively  the  strata  of 
the  Bridger  and  Green  River  epochs.  Near  Rock  Spring  Station 
the  coal  group  makes  its  appearance,  rising  from  beneath  the 
Green  River  strata,  as  it  aj)peared  to  me  without  instrumental 
aid  with  some  degree  of  uncomformabilit}'.  This  forms  the  west- 
ern border  of  an  upthrust  of  rocks  of  which  Dr.  Ilayden  has  treated 
in  the  above  extract.  At  Rock  Spring  eleven  coal  beds  have  been 
struck  in  shafting,  of  which  the  upper  and  thickest  is  ten  feet 
in  depth.  The  rocks  are  buff  sandstone  nearly  worn,  alternating 
with  gray  sandstones  and  shales.  Thoy  descend  again  near  Point 
of  Rocks  and  remain  nearly  level  at  Black  Buttes.  At  Ilallville 
I  obtained  isolated  scales  of  numerous  species  of  fishes.  At 
Black  Buttes  I  learned  that  Mr.  F.  B.  Meek  had  visited  the 
neighborhood,  and  had  discovered  the  bones  of  some  large  animal. 
I  went  to  the  spot  and  found  fragments  of  large  bones  lying  in 
a  bed  of  fossil  leaves.  On  excavating,  other  bones  were  obtained 
including  sixteen  vertebrai,  the  sacrum,  both  ilia  and  other  pelvic 
bones,  with  ribs  and  bones  of  the  limbs.  The  position  of  the 
bones  was  in  a  bed  of  gray  sandstone,  above  one  coal  bed  and 
below  two.  They  were  covered  with  the  leaves  which  had  evi- 
dently fallen  upon  them,  and  filled  the  intervals  between  them, 
and  occupied  the  angles  between  the  processes,  the  neural  canal, 
etc.,  just  as  they  had  been  pressed  in  when  soft.  The  skeleton  had 
fallen  on  the  shore,  for  the  leaf  bed  passed  gradually  into  a  shell 
bed,  which  included  mostly  thin  bivalved  species. 

The  pelvic  and  sacral  bones,  in  fact  every  part  of  the  skeleton 
proved  the  reptile  to  have  been  a  Dinosaurian.  The  entire 
dorsal  vertebra  was  twent^^-eight  inches  in  height  and  the  ilium 
between  three  and  four  feet  in  length ;  both  extremities  are 
straight,  the  one  massive,  the  other  dilated  and  thin,  with  a  supe- 
rior process.  It  resembles  that  of  Cetiosaurus  more  than  any 
other  but  presents  well  defined  differences.  It  is  named  Aga- 
than  mas  sylvestris. 

This  discovery  places  this  group  without  doubt  within  the  limits 
of  the  Cretaceous  period,  and  to  that  age  we  must  now  refer  the 
great  coal  area  of  Wyoming.     It  is  surrounded  to  the  west  and 
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south  and  perhaps  to  the  north  by  Eocene  Tertiary  beds,  and  the 
appearance  of  the  country  indicates  that  a  smaller  lapse  of  time 
has  separated  the  periods  of  their  deposit  than  is  usual.  Never- 
theless no  traces  of  Cretaceous  types  of  vertebrates  have  3'et  been 
found  in  any  of  these  Tertiaries. 


EPTECTS  OF   EXTRAORDINARY   SEASONS   ON  THE 
DISTRIBUTION   OF  ANIMALS   AND   PLANTS. 

BY   PROF.    N.    S.    SHALER. 

Whatever  throws  any  light  upon  the  nature  of  the  means 
whereby  the  changes  in  the  character  and  distribution  of  organic 
forms  have  been  effected,  has  for  tlie  student  of  geology  the  keen- 
est interest.  I  therefore  venture  to  call  attention  to  the  peculiar 
effects  of  the  last  year  upon  the  forests  and  probably  upon  some  of 
the  animals  of  New  England.  The  year  preceding  the  winter  of 
1871-2  was  one  of  the  drj^est  on  record  in  this  region  ;  the  rainfall 
was  not  only  much  less  than  usual,  but  came  in  such  a  fashion 
as  to  leave  the  ground  very  dry  when  winter  came.  The  snowfall 
during  the  winter  was  slight  and  did  not  lie  well  upon  the  ground, 
melting  and  drifting  in  such  fashion  as  to  leave  a  large  part  of  the 
surface  quite  unprotected.  In  this  state  the  long  continued  and 
steady  cold  froze  the  earth  to  a  great  depth,  and  at  some  points  the 
frozen  ground  was  found  as  far  as  five  feet  from  the  surface. 
Over  the  whole  of  New  England  it  was  doubtless  deep  enough  to 
involve  the  whole  of  the  roots  of  the  vegetation  of  our  forests. 
It  is  doubtful  whether  it  was  the  intensity  of  the  cold  alone  which 
produced  the  effects  which  have  been  observed  all  about  us,  but 
more  likely  that  it  was  in  large  part  due  to  the  deficiency  of  sap 
in  the  plants,  in  connection  with  the  low  temperature ;  as  the  frost 
left  the  roots,  they  remained  for  some  time  in  contact  with  rela- 
tively dry  earth,  thus  causing  a  shock  too  great  for  their  vitality 
to  withstand.  I  do  not  see  clearly  just  how  the  cold  and  drought 
cooperated  in  bringing  about  this  destruction,  though  I  have  no 
doubt  they  worked  together. 

The  tree  which  suffered  most  is  the  arbor-vitse  (Thuja  Occident- 
alis)  for  more  than  half  of  these  are  dead  and  a  large  part  of  those 
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yet  alive  are  in  a  critical  condition.  The  red  cedar  {Juniperus 
Virginiand)  is  also  a  great  sufferer  in  some  regions,  most  of  the 
specimens  being  dead  or  dying,  while  in  others  the  greater  part  are 
unhurt.  The  yellow  and  white  pines  (P.  mitis  and  P,  strobus) 
are  also  much  injured  in  many  places,  though  in  most  cases 
immediate  death  has  not  resulted.  All  the  other  coniferous 
trees  about  Massachusetts  Bay  have  suffered  more  or  less.  The 
greatest  amount  of  damage  seems  to  have  taken  place  in  sandy 
soils.  So  far  as  I  have  been  able  to  observe,  the  trees  placed  so 
as  to  receive  the  greatest  amount  of  moisture  have  on  the  whole 
withstood  the  crisis  the  best.  The  deciduous  trees  appear  to 
have  come  out  without  damage  ;  I  have  not  yet  been  able  to  find 
any  evidence  of  unusual  loss  among  them.  The  same  may  be 
said  for  our  herbaceous  plants  which,  so  far  as  my  limited  knowl- 
edge goes,  show  no  signs  of  damage. 

The  only  change  in  animal  life  which  I  have  noticed  is  the 
comparative  scarcity  of  snakes.  In  about  two  hundred  miles  of 
walking  in  the  fields  and  woods  I  have  encountered  but  three  ;  of 
course,  in  a  matter  where  it  is  so  difficult  to  be  sure  of  compara- 
tive numbers  in  different  seasons,  it  will  not  do  to  make  positive 
assertions,  but  I  am  strongly  inclined  to  believe  that  the  same 
amount  of  walking  would  have  shown  me  several  times  as  many 
snakes  in  former  years.  I  am  sure  that  this  is  the  first  year  that 
I  have  gone  until  July  spending  at  least  one  day  in  the  week  in 
the  open  air,  without  seeing  a  black  snake.  Toads  seem  to  me 
also  much  less  conmion  than  usual. 

The  most  interesting  point  in  this  connection  is  the  question  as 
to  what  would  have  been  the  effect  of  carrying  this  accident 
of  climate  a  little  further.  Small  as  the  destruction  of  forest 
trees  is,  it  will  doubtless  add  several  per  cent,  to  the  deciduous 
trees  of  New  England,  and  remove  an  equal  amount  of  conifers. 
The  conifers  seem  to  be  relics  of  an  old  time  and  not  competent 
to  wage  a  successful  war  with  their  younger  and  more  elastic 
competitors,  the  oaks,  beeches  and  other  deciduous  trees.  Every 
gap  that  is  made  in  our  forests  of  cone-bearing  species  is  filled 
not  with  their  legitimate  successors,  but  by  foims  from  the  other 
class  of  trees.  Let  us  suppose  that  the  shock  of  the  last  season 
had  been  great  enough  to  kill  off  the  whole  of  our  pines,  the 
result  would  have  been  a  complete  change  in  the  character  of  our 
forests ;  oaks  generally  would  take  the  vacant  place.     This  would 
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affect  the  character  of  the  undergrowth  very  materially,  for  the 
lesser  plants  of  a  pine  wood  are  very  different  from  those  which 
flourish  beneath  oaks.  This  would  have  had  a  very  great  effect  upon 
insect  life,  and  more  or  less  directly  influenced  the  number  and 
character  of  the  birds  and  the  mammals.  Even  the  climate  would 
be  in  some  small  measure  influenced,  for  a  pine  forest  retains  the 
snow  better  than  one  which  loses  its  leaves  in  the  winter  and  thus 
tends  to  secure  a  more  equable  temperature  in  the  region  where  it 
lies. 

Thus  we  see  that  an  accidental  drought  might  bring  about  a 
change  in  the  assemblage  of  vital  conditions  on  the  surface  of 
the  land,  as  great  as  those  which,  when  recorded  in  strata,  we 
accept  as  indicating  distinct  geological  formations. 

It  may  not  be  amiss  in  passing,  to  call  attention  to  the  fact 
that  the  rate  of  change  in  land  life,  as  far  as  change  depends  upon 
variations  of  temperature,  must  be  far  greater  than  in  the  sea. 
The  sea  knows  no  such  frequent  accidents  of  heat,  cold  and 
moisture  as  are  at  work  on  the  land.*  The  difference  in  these 
conditions  is  well  measured  by  the  range  of  migration  of  species. 
Our  Liquidambars,  Lirioilendrons,  and  other  forest  trees  of  the 
Mississippi  Valley  have,  during  the  later  stages  of  the  Tertiary 
period,  ranged  as  far  as  Greenland,  or  through  over  fqi'ty  degrees 
of  latitude.  The  greatest  range  of  marine  forms,  as  far  as  I  am 
aware,  is  not  more  than  one-third  this  amount  in  the  same  limits 
of  time. 

It  is  verj'  desirable  that  abundant  observations  on  the  influence 
of  the  last  winter  on  animal  and  vegetable  life  should  be  put  on 
record.  The  author  of  these  remarks  would  be  glad  to  hear  com- 
munications on  this  subject.  Any  information  of  importance  will 
be  printed  in  this  journal  with  the  proper  acknowledgments. 


♦  In  one  way  marine  accidents  may  produce  great  changes  of  temperature  in  the  sea. 
Thirt  is  readily  conceived  by  the  following  example.  The  dcfrtruction  of  Cape  Cod 
would  lower  the  average  summer  temperature  of  the  region  about  Vineyard  Sound  by 
twenty  degrees  or  so.  The  result  would  be  the  expulsion  IVom  thot  region  of  at  least 
one-liah  of  the  marine  forms  now  found  there. 
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Corals  and  Coral  Islands.* — This  delightful  book  is  not 
the  work  simply  of  a  zoologist,  or  a  physical  geologist  or  geog- 
rapher, but  of  one  who  combines  to  a  remarkable  degree  the 
qualities  of  each.  The  book  will  interest  and  instruct  not  only 
the  student  in  each  of  those  departments  of  science,  but  so  simple 
and  yet  so  comprehensive  is  the  author's  presentation  of  an  intri- 
CJtte  subject  that  it  will  be  pleasant  reading  to  any  one. 

The  names  of  Darwin  and  Dana  will  always  be  associated  with 
the  study  of  coral  reefs,  and  it  is  pleasant  to  learn  of  the  ingen- 
uous and  enthusiastic  admiration  with  which  the  American  speaks 
in  the  following  passage  of  the  earlier  labors  of  the  English  natu- 
ralist : 

"Our  cruise  led  us  partly  along  the  course  followed  by  Mr. 
Charles  Darwin  during  the  years  1831  to  1836,  in  the  voyage  of 
the  Beagle,  under  Captain  Fitzroy ;  and,  where  it  diverged  from 
his  route,  it  took  us  over  scenes,  similar  to  his,  of  coral  and  vol- 
canic islands.  Soon  after  reaching  Sydney,  Australia,  in  1839, 
a  brief  statement  was  found  in  the  papers  of  Mr.  Darwin's  theorj^ 
with  respept  to  the  origin  of  the  atoll  and  barrier  forms  of  reefs. 
The  paragraph  threw  a  flood  of  light  over  the  subject  and  called 
forth  feelings  of  peculiar  satisfaction,  and  of  gratefulness  to  Mr. 
Darwin,  which  still  come  up  afresh  whenever  the  subject  of  coral 
islands  is  mentioned.  The  Gambler  Islands  in  the  Pauraotus, 
which  gave  him  the  key  to  the  theory,  I  had  not  seen ;  but  on 
reaching  the  Fecjees,  six  months  later,  in  1840,  I  found  there 
similar  facts  on  a  still  grander  scale  and  of  more  diversified  char- 
acter, so  that  I  was  afterwards  enabled  to  speak  of  his  theory'  as 
established  with  more  positiveness  than  he  himself,  in  his  philo- 
sophic caution,  had  been  ready  to  adopt.  His  work  on  "  Coral 
Reefs"  appeared  in  1842,  when  my  report  on  the  subject  was  al- 
ready in  manuscript.  It  showed  that  the  conclusions  on  other 
points,  which  we  had  independently  reached,  were  for  the  most 
part  the  same.  The  principal  points  of  diflference  relate  to  the 
reason  for  the  absence  of  corals  from  some  coasts,  and  the  evi- 
dence therefrom  as  to  changes  of  level,  and  the  distribution  of 
the  oceanic  regions  of  elevation  and  subsidence,  topics  which  a 
wide  range  of  travel  over  the  Pacific  brought  directly  and  con- 
stantly to  my  attention."    (Preface.) 

*  Corals  and  Coral  Islands.    By  James  D.  Dapa,  LL.D.    New  York.    Dodd  &  Mead, 
1872.    8?o,  pp.  398.    With  maps,  plates  and  nameroas  woodcuts. 
(674) 


Digitized  by 


Google 


REVIEWS   AND   BOOK   NOTICES.  675 

The  chapters  treat  of  "Corals  and  Coral  Makers;"  the  "Struc- 
ture of  Coral  Reefs  and  Islands ;"  the  "Formation  of  Coral  Reefs 
and  Islands,  and  Causes  of  their  Features ;"  the  "  Geographical 
Distribution  of  Coral  Reefs  and  Islands ;"  the  "Changes  of  Level 
in  the  Pacific  Ocean;"  and  "Geological  Conclusions;"  with  an 
Appendix,  giving  explanatory  remarks  on  geological  time,  radi- 
ates, protozoans  and  a  list  of  the  names  of  species  in  the  author's 
report  on  zoophytes,  the  latter  prepared  by  Professor  VeiTill. 

While  the  first  chapter  gives  an  exhaustive  and  richly  illus- 
trated account  of  corals  and  coral  polyps,  we  pass  to  some  of  the 
more  general  results  of  the  author's  studies.  In  speaking  "a 
good  word  for  coral  reefs,"  the  dread  of  navigators,  he  remarks 
that  besides  affording  fishing  grounds  and  harbors,  "the  wide 
coral  banks  and  the  enclosed  channels  greatly  enlarge  the  limits 
tributary  to  the  lands  they  encircle.  Besides  being  barriers 
against  the  ocean,  they  are  dikes  to  detain  the  detritus  of  the 
hills.  They  stop  the  water  of  the  streams  and  cause  it  to  drop 
the  silt  they  were  bearing  off,  and  thus  secure  an  addition  to  the 
land.  •  They  prevent,  therefore,  the  waste  which  is  constantly 
going  on  about  islands  without  such  barriers ;  for  the  ocean  not 
only  encroaches  upon  the  unprotected  shores  of  small  islands,  but 
carries  off  much  of  whatever  the  streams  empty  into  it.  The 
delta  of  Rewa  on  Viti  Levu,  resulting  from  the  detritus  accumu- 
lations of  a  large  river,  covers  nearly  sixty  square  miles.  This  is 
an  extreme  case  in  the  Pacific,  as  few  islands  are  so  large  and 
consequently  rivers  of  such  magnitude  are  not  common.  But 
there  is  rarely  a  coral-girt  island  which  has  not  at  least  some 
narrow  plains  from  this  source ;  and  upon  them  the  villages  of 
the  natives  are  usually  situated.  Around  Tahiti  these  plains  are 
from  half  a  mile  to  two  or  three  miles  in  width  and  the  cocoa-nut 
and  bread  fruit  groves  are  mostly  confined  to  them." 

After  having  shown  that  atolls,  and  to  a  large  extent  other  coral 
reefs,  are  registers  of  change  of  level,  he  shows  that  a  large  part 
of  the  Pacific  Ocean  must  have  undergone  great  oscillations  in 
recent  geological  time.  As  proofs  of  elevation,  he  cites  (1)  "the 
existence  on  coral  or  other  islands  of  patches  of  coral  reef  and 
deposits  of  shells  and  sand  from  the  reefs,  above  the  level  where 
they  are  at  present  forming."  (2)  On  islands  not  coral,  the  exis- 
tence of  sedimentai'y  deposits,  or  layers  of  rolled  stone,  inter- 
stratified  among  the  layers  of  igneous  or  other  rocks  constituting 
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the  hills.  "  But  the  areas  of  subsidence,  which  covers  an  extent 
of  fifty  thousand  square  miles  in  the  Pacific,  and  which  commands 
so  much  interest  from  its  bearings  on  geological  questions,  are 
indicated  by"  (1)  ''the  existence  of  wide  and  deep  channels  be- 
tween an  island  and  any  of  its  coral  reefs  ;  or  in  other  words,  the 
existence  of  barrier  reefs ;  (2)  the  existence  of  lagoon  islands  or 
atolls;  (3)  the  existence  of  submerged  atolls;  (4)  deep  bay 
indentations  in  the  coasts  of  high  islands  as  the  terminations  of 
valleys." 

''Each  atoll"  says  the  author,  "could  we  measure  the  thickness 
of  the  coral  constituting  it,  would  inform  us  nearlj^  how  much 
subsidence  took  place  where  it  stands ;  for  they  are  actually  so 
man}'  registers  placed  over  the  ocean,  marking  out,  not  onl}'  the 
sight  [site]  of  a  buried  island,  but  also  the  depth  at  which  it  lies 
covered."     As  to  the  extent  of  the  subsidence  we  are  told — 

"It  is  very  evident  that  the  sinking  of  the  Society,  Samoan 
and  Hawaiian  Islands  has  been  small,  compared  with  that  required 
to  submerge  all  the  lands  on  which  the  Paumotus  and  the  other 
Pacific  atolls  rest.  One,  two  or  five  hundred  feet,  could  not  have 
buried  the  many  peaks  of  these  islands.  Kven  the  one  thousand 
two  hundred  feet  of  depression  at  the  (iambier  Group  is  shown  to 
be  at. a  distance  from  the  axis  of  the  subsiding  area.  The  groups 
of  high  islands  above  mentioned  contain  summits  from  four 
to  fourteen  thousand  feet  above  the  sea ;  and  can  we  believe  it 
possible  that  throughout  this  large  area,  when  the  two  liundred 
islands  now  sunken  were  above  the  waves,  there  were  none  of 
them  equal  in  altitude  to  the  mean  of  these  heights,  or  nine 
thousand  feet  ?  That  none  should  have  exceeded  nine  thousand 
feet  in  elevation  is  by  no  means  probable.  Hence,  however 
moderate  our  estimate,  there  must  be  still  allowed  a  sinking  of 
many  thousand  feet.  Moreover,  whatever  estimate  we  make  that  is 
within  probable  bounds,  we  shall  not  arrive  at  a  more  surprising 
change  of  level  than  our  continents  show  that  the}'  have  upder- 
gone ;  for  since  the  Tertiary  began  (or  the  preceding  period,  the 
Cretaceous,  closed)  more  than  ten  thousand  feet  have  been  added 
to  the  Kocky  Mountains,  and  parts  of  the  Andes,  Alps  and  Him- 
alayas. 

Between  the  New  Hebrides  and  Australia,  the  reefs  and 
islands  mark  out  another  area  of  depression,  which  may  have  been 
smmltaneously  in  progress.  The  long  reef  of  one  hundred  and 
fifty  miles  from  the  north  cape  of  New  Caledonia,  and  the  wide 
barrier  on  the  west,  cannot  be  explained  without  supposing  a  sub- 
sidence of  one  or  two  thousand  feet  at  the  least.  The  distant 
barrier  of  Australia  is  proof  of  great  subsidence,  even  along  the 
border  of  that  continent.     But  the  greatest   amount  of  sinking 
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took  place,  in  all  probability,  over  the  intermediate  sea,  called  the 
"Coral  Seas"  where  there  are  now  a  considerable  number  of  atolls. 
The  facts  surveyed  give  us  a  long  insight  into  the  past,  and 
exhibit  to  us  the  Pacific  once  scattered  over  .with  lofty  lands, 
where  now  there  are  only  humble  monumental  atolls.  Had  there 
been  no  growing  coral,  the  whole  would  have  passed  without  a 
record.  These  permanent  registers  exhibit  in  enduring  characters 
some  of  the  oscillations  which  the  "  stable "  earth  has  since 
undergone." 

While  the  island  of  Ponape  is  cited  as  affording  evidence  of  a 
local  subsidence  in  progress,  the  downward  movement  is  not  now 
general,  and  the  period  during  which  it  took  place  "  extends  back 
to  the  Tertiary  era,  and  perhaps  still  further  back." 

Geologists  and  palaeontologists  will  be  grateful  for  the  grand 
generalization  in  the  final  chapter  entitled,  ''Geological  Conclu- 
sions." Facts  bearing  in  an  interesting  way  on  lithology  are 
stated  in  the  section  on  the  "  Formation  of  Limestones,"  where  the 
writer  concludes  that  the  ''reef-formations  illustrate  that  not  only 
coral  conglomerates,  or  coral- rag  may  be  made  of  corals,  but  also 
the  ver}''  finest  and  most  compact  unfossiliferous  limestones ;  that 
fine  compact  limestone,  as  fiint-like  in  fracture  as  any  of  Silurian 
time,  is  one  of  the  most  common  of  coral-reef  rocks  and  is 
nothing  but  consolidated  mud,  or  fine  sand  of  coral  origin." 

These  coral-reefs,  which  through  subsidence  became  in  some  cases 
at  least  two  thousand  feet  thick,  are  happily  termed  "  beds  of  lime- 
stone with  living  margins,"  the  living  part  furnishing  material  for 
its  horizontal  extension  outward,  and  also,  if  a  slow  subsidence  in 
progress,  for  its  increase  upward.  "  In  the  case  of  existing  coral- 
reefs,  there  is  yet  no  evidence  that  the  species  of  the  lower  beds 
differ  from  those  of  the  top.  There  is  also  no  evidence,  in  any 
part  of  any  ocean,  that  there  is  a  set  of  cold  water  corals  fitted- to 
commence  a  reef  in  deep  w^ter  and  build  it  up  to  such  a  level  that 
another  set  of  species  may  take  it  and  carry  it  up  higher  ;  the  facts 
thus  far  gathered  are  all  opposed  to  such  an  idea.  Should  it  be 
hereafter  proved  that  the  corals  of  the  inferior  beds  differ  in 
species  from  those  now  existing,  it  will  probablj^  be  found  that 
the  predecessors  of  those  now  living  were  also  shallow  water 
species ;  so  that  the  subsidence  in  any  case  was  necessary." 

We  now  come  to  the  solution  of  some  questions  bearing  on  the 
theories  held  by  perhaps  the  majority  of  naturalists,  that  the 
present  ocean  beds  were  formerly  continents.     So  far  as  we  are 
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aware  Professor  Dana  was  the  first*  to  call  attention  to  tliis  pop- 
ular fallacy,  which  gives  rise  to  so  much  crude  theorizing  to 
account  for  the  present  distribution  of  life  and  land  on  the  surface 
of  the  globe.  He  shows  from  the  fact  "  that  the  sediment  or  debris 
from  a  shore  is  almost  wholly  thrown  back  by  the  waves  against 
the  land  where  it  originated,  or  over  its  submerged  pai-t  in  the 
shallow  waters,  and  that  is  not  transported  away  to  make  deep 
sea  formations,"  the  important  conclusion  that  "  lands  separated 
by  a  range  of  deep  ocean  cannot  supply  one  another  with  material 
for  rocks.  The  existence  of  an  Atlantic  ocean  continent — an  At- 
lantis— has  sometimes  been  assumed  in  order  to  make  it  a  source 
of  the  mud,  sand,  and  gravel,  out  of  which  the  thick  sedimentary 
formations  of  the  Appalachian  region  of  North  America  were  made. 
But  if  this  Atlantis  were  a  reality,  there  would  still  have  been 
needed,  in  addition  to  the  presence  of  such  an  ocean  continent,  a 
set  of  freight  carriers  that  could  beat  off  the  waves  from  their 
accustomed  work,  and  push*  aside  the  ordinary  oceanic  currents ; 
or  else  Atlantis  would  get  back  all  its  own  dirt." 

Professor  Dana  reasons  from  the  existence  of  a  Jurassic  coral 
reef  in  England,  that  the  "  Gulf  Stream  has  had,  from  the  Jurassic 
period  in  geological  history  onward,  the  same  kind  of  influence 
on  the  temperature  of  the  north  Atlantic  ocean  which  it  now  has." 
Before  the  Cretaceous  period  began  the  waters  cooled  somewhat, 
as  there  were  no  coral  reefs  in  the  British  Cretaceous  sea,  though 
as  late  as  the  Miocene  Tertiary,  there  were  reef  corals  in  the  seas 
of  northern  Italy. 

''The  absence  from  the  American  coast  of  the  Atlantic,  of  any 
coral  reefs  of  the  Cretaceous  beds,  and  of  any  reef  corals,  seems 
to  show  that  the  oceanic  temperature  off  this  coast  was  not  favor- 
able for  such  corals ;  and  if  so,  then  the  line  of  68°  F.  extended  at 
least  20°  further  north  on  the  European  side  of  the  ocean  than  on 
the  Atlantic  —  an  inequality  to  be  accounted  for  only  by  the  exis- 
tence of  the  Gulf  Stream.  But,  in  addition,  the  whole  range  of 
life  in  the  European  Cretaceous,  and  its  vastly  greater  variety  of 
species  leave  no  doubt  as  to  the  higher  temperature  of  the  ocean 
along  its  European  border ;  so  that  the  idea  of  a  Cretaceous  Gulf 
Stream  must  be  accepted,  and  that  of  a  Tertiary  is  demonstrated 
by  similar  facts. 

If  the  Gulf  Stream  had  its  present  position  and  force  in  Oolitic, 
Cretaceous,  and  Tertiar}^  times,  then  the  ocean  had,  throughout 
these   eras,  its   present  extension   and   oceanic   character;   and, 

*  Proceedings  Amer.  Assoc.  Adv.  Science,  1866. 
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farther,  no  barrier  of  land  extended  across  from  South  America 
to  the  Canaries  and  Africa,  dividing  the  South  from  the  North 
Atlantic,  but  all  was  one  great  ocean.  Such  a  barrier  would  not 
annul  entirely  the  flow  of  the  Gulf  Stream  ;  yet  the  North  Atlantic 
is  so  small  an  ocean,  that  if  left  to  itself  its  system  of  currents 
would  be  very  feeble." 

We  would  have  liked  if  space  allowed  to  reprint  the  whole  of 
the  section  entitled  "  The  Oceanic  Coral  Island  Subsidence."  We 
reproduce  portions,  however,  for  the  most  part  in  the  author's 
own  words.  While  he  has  shown  that  coral  islands  are  records  of 
slow  changes  of  level  in  the  ocean's  bottom,  they  are  also  records 
of  the  contour  of  the  ocean  bed,  as  they  indicate  submarine  linear 
ranges  of  mountains  '*the  whole  over  five  thousand  miles  in 
length,"  the  whole  area  of  subsidence  being  over  six  thousand 
miles  in  length,  with  a  width  equalling  that  of  North  America,  thus 
forming  an  example  of  one  of  the  "great  secular  movements  of 
the  earth's  crust."  The  subsidence  was  in  progress  during  the 
Glacial  era,  while  the  more  northern  continental  lands,  "  at  least 
those  of  North  America,"  were  being  elevated,  preparatory  to,  or 
during  that  era  of  ice :  and  this  elevation  of  land  northward  "  may 
have  been  a  balance  to  the  downward  oceanic  movements  that 
resulted  in  the  formation  of  the  Pacific  atolls." 

There  was  a  similar  subsidence  in  the  West  Indies.  ''  The  penin- 
sula of  Florida,  Cuba,  and  the  Bahamas  look,  as  they  lie  together, 
as  if  all  were  once  part  of  a  gi-eater  Florida,  or  southeastern  pro- 
longation of  'the  continent."  Professor  Dana  believes  that  a  very 
large  number  of  islands,  more  than  has  been  supposed,  lie  buried 
in  the  ocean,  and  he  cites  the  interesting  example  of  the  "lonely 
Bermuda  atoll."  "  Its  solitary  state  is  reason  for  suspecting  that 
great  changes  have  taken  place  about  it ;  for  it  is  not  natural  for 
islands  to  be  alone." 

We  quote  the  following  paragraph,  believing,  that  it  is  the  key 
to  many  of  the  laws  of  geographical  distribution  of  plants  and 
animals,  as  it  opposes  many  crude  theories  of  the  existence  of 
former  continents  and  continental  bridges  which  naturalists  assume 
to  account  for  the  present  distribution  of  life  on  opposite  shores 
of  our  present  continents :  — 

"  While  thus  seeming  to  prove  that  all  the  great  oceans  have 
their  buried  lands,  we  are  far  from  establishing  that  these  lands 
were  oceanic  continents.  For  as  the  author  has  elsewhere  shown, 
the  profoundest  facts  in  the  earth's  history  prove  that  the  oceans 
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have  always  been  oceans.  These  lands  in  all  probability  were, 
for  the  most  part,  volcanic  islands  or  summits  of  volcanic  ranges, 
for  of  this  nature  are  all  the  islands  over  the  interior  of  either 
ocean  that  are  not  of  coral  origin." 

The  extracts  we  have  given,  rather  than  any  words  of  the 
reviewer,  attest  the  clear  and  comprehensive  manner  in  which  the 
author  treats  of  a  difficult  and  abstruse  theme.  The  publishers 
have  issued  the  volume  in  a  most  attractive  style. 

Man  in  the  Past,  Present  and  Future.* —  We  are  assured  by 
the  modest  author  of  these  lectures  that  their  publication  was  the 
result  of  "the  extraordinary  favor  which  the  public  has  hitherto 
manifested  towards  all  the  lit?rary  productions  of  the  author  with- 
out exception."  They  seem  to  be  a  digest,  with  liberal  quotations, 
of  the  writings  of  Huxley,  Schaffhausen,  Vogt,  Ilaeckel  and 
others,  on  man  and  his  origin.  The  main  facts  as  to  the  antiquity 
of  man  are  given,  with  a  chapter  on  his  simian  origin,  while  the 
future  of  man  occupies  the  last  third  of  the  book.  We  have  not 
been  able  to  find  that  the  author  is  an  original  investigator  in 
anthropology,  and  with  his  hearty  contempt  for  philosophy  and 
pit}'  for  any  one  who  believes  in  such  infantile  notions  forsooth 
as  the  immortality  of  the  soul  and  the  existence  of  God,  we  doubt 
whether  his  superficial  mode  of  treatment  is  calculated  to  win  the 
regard  of  his  readers  to  anthropological  studies. 

The  crude  and  sophomoric  style  of  the  third  chapter  is  more  sub- 
dued in  those  on  the  antiquity  and  origin  of  man.  But  even  here  in 
matters  of  detail  the  author  is  not  invariably  reliable.  He  accepts 
unhesitatingly  the  calculation  as  to  the  age  of  the  portions  of 
the  human  skeletons  found  in  the  "coral  rock"  of  Florida,  though 
it  has  been  stated  in  this  journal  (vol.  ii,  p.  343,  Oct.,  18G8)  by 
M.  De  Pourtales,  the  original  discoverer  of  the  specimens,  that 
they  were  not  from  a  coral  formation,  but  that  he  took  them  from 
a  '*  fresh  water  sandstone  on  the  shore  of  Lake  Monroe,  associated 
with  fresh  water  shells  of  species  still  living  in  the  lake.  No 
date  can  be  assigned  to  the  formation  of  that  deposit  at  least, 
from  present  observations."  It  has  also  been  questioned  w^hether 
the  age  of  the  bones  found  in  the  cypress  swamps  of  Louisiana  is  so 

*  Man  in  the  Past.  Pre^^entand  Future.  A  poi-ular  account  of  the  results  of  recent 
scientific  re8earch  as  regards  the  Origin,  Position  and  Prospects  of  the  Human  Race. 
From  tlie  German  of  Dr.  L.  BUchner,  by  W.  S.  DaUas.  London  1872.  Philadelphia. 
J.  B.  Lippincott  and  Co.    8vo,  pp.  3C3. 
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well  determined  as  Dr.  Biiclmer  seems  to  think.  On  the  other 
hand  he  does  not  seem  acquainted  with  the  discovery  of  the  human 
skull  under  Table  Mountain  in  California,  though  these  remains 
are  probably  more  ancient  than  any  human  relics  yet  found  in 
Europe. 

Otherwise  the  work  is  a  good  digest  of  the  leading  facts  and 
arguments  on  the  scientific  topics  of  which  he  treats,  which  the 
ordinary  reader  will  not  find  in  any  available  work. 

The  translation  certainly  does  not  gloss  over  the  literary  crudi- 
ties of  the  original,  while  the  book  abounds  in  gross  tj'pographical 
blunders. 

The  Birds  of  the  Tres  Marias  and  Socorro  Islands..* — The 
Tres  Marias  form  a  group  of  several  small,  heavilj'  wooded  islands, 
situated  off  the  Mexican  coast,  opposite  the  port  of  San  Bias  and 
about  one  hundred  miles  distant  from  that  point.  Socorro,  the  larg- 
est of  the  Revillagigedo  group,  is  a  barren  volcanic  island  which 
rises  abruptly  to  the  height  of  two  thousand  feet,  about  three  hun- 
dred and  fifty  miles  southwest  of  the  Tres  Marias,  and  about  the 
same  distance  from  the  Mexican  coast.  From  their  small  size  and 
their  distance  from  the  mainland,  the  fauna  of  these  islands  presents 
features  of  more  than  usual  interest.  Under  the  auspices  of  the 
Smithsonian  Institution  and  the  Boston  Society  of  Natural  His- 
tory, Col.  Grayson  made  several  voyages  to  these  islands  for  the 
purpose  of  exploring  their  natural  history.  In  the  present  paper 
we  have  some  of  the  results  of  Col.  Grayson's  labor,  prepared  from 
his  notes  and  collections  by  Mr.  George  N.  Lawrence.  The  paper 
contains  copious  and  valuable  notes  respecting  most  of  the  species 
mentioned,  with  quite  a  full  account  of  the  physical  characteristics 
of  the  islands.  The  Tres  Marias  list  embraces  fifty-two  species, 
collected  by  Col.  Grayson  in  1865,  1866  and  1867.  In  general 
character  the  avian  fauna  of  these  islands  closel}^  resembles  that 
of  the  adjoining  main,  though  several  strongly  marked  insular 
races  are  easily  recognized,  and  is  hence  decidedly  tropical.  The 
only  northern  United  States  species  recorded  are  such  as  have  a 
wide  range  of  distribution  or  are  semitropical,  the  majority  being 
raptorial  birds.     But  one  aquatic  species  (the  sooty  tern)  is  given, 

♦On  the  Physical  Geography  and  Natural  History  of  the  Islands  of  the  Tres  Marias 
and  of  Socorro,  off  the  western  Coai»t  of  Mexico.  By  Col.  Andrew  J.  Graygon.  Edited 
by  Geo.  N.  Lawrence,  Proc.  Bost.  Soc.  Nat.  Hist.  Vol.  xiv,  pp.  261.303.  April,  1872. 
(Read  JuneT,  1»71). 
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contrary  to  what  one  would  anticipate,  and  the  waders  number 
only  8ix  species.  Seven  hummingbirds  are  reported,  five  being 
given  by  Mr.  Lawrence  on  the  authority  of  Capt.  J.  Xantus. 
The  list  is  hence  evidently  more  or  less  incomplete,  Col.  Grayson 
mentioning  only  such  as  he  actually  obtained  or  observed.  Unfor- 
tunately no  dates  are  given  in  the  notes,  and  we  are  hence  left;  in 
doubt  as  to  the  season  of  occurrence  of  the  birds  mentioned. 

Socorro  Island  was  visited  twice  by  Col.  Grayson,  but  the  chief 
part  of  his  collections  there  seems  to  have  been  made  during  the 
last  ten  days  of  May,  1867.  The  list  embraces  fourteen  species, 
only  five  of  which  were  found  at  the  Tres  Marias.  Several  appear 
to  be  known  as  yet  onl}'  from  this  island,*  and  others  only  from 
this  and  the  Tres  Marias,  though  each  has  near  relatives  on  the 
Mexican  main.  Among  those  of  special  interest  obtained  here 
were  several  specimens  of  Whitney's  owl  (MicratJiene  Whitneyi 
Coues)  known  formerly  only  from  the  single  specimen  obtained  by 
Dr.  Cooper  at  Fort  Mohave,  in  1861,  but  since  found  also  at 
Mazatlan  by  Grayson,  and  in  Arizona  by  Ben  dire. 

The  itinerary  t  given  of  Col.  Grayson's  voyages  on  these  expedi- 
tions conveys  a  vivid  picture  of  the  dapgers  as  well  as  annoyance, 
to  which  the  enthusiastic  naturalist  is  often  exposed  in  the  pursuit 
of  his  treasures.  Though  shipwrecked  at  Socorro,  he  seems  not 
to  have  been  daunted  in  his  explorations,  but  extending  his 
researches  to  other  localities,  he  fell  a  victim  to  a  fever  contracted 
while  collecting  at  the  Isabel  Islands,  in  the  summer  of  1869. | 
To  Col.  Gra^'son  ornithologists  are  chiefly  indebted  for  our  present 
knowledge  of  the  ornithological  fauna  of  northwestern  Mexico, 
and  in  his  death  science  lost  a  devotee  of  rare  zeal  and  industry. 
I  —J.  A.  A. 

1  BOTANY. 

r  Law  of  Angular  Divergence  in  the  Branches  of  Plants.  — 

\  Mr.  Thomas  Meehan  said  that  of  all  the  problems  that  faced  the 

j!  botanist,  few  seemed  more  impenetrable  than  the  law  which  gov- 

\  erned  the  angular  divergence  in  the  branches  of  plants.      Some 

2  grew  quite  prostrate  and   others,   though  closely  allied  species, 
might  be  strictly  erect.     At  the  present  season  of  the  year  we  may 


i  

ft  •  See  Ann.  Lye.  Nat.  Hist.  N.  Y.  x,  pp.  1-18,  March,  1871. 

Et  Also  pnblisheil  in  the  **  Overland  Monthly,"  September,  1872. 
X  See  "  Overland  Monthly,"  February,  1870. 
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note  plants  with  prostrate  leaves  or  branches,  which  in  spring  will 
have  them  of  a  sharp,  upright  angle.  The  Verbascuras  at  the 
present  time,  especially  F.  hlattaria^  had  their  root  leaves  so 
firmly  pressed  against  the  ground,  that  on  lifting  they  would  fall 
back  with  a  spring ;  as  soon  as  the  central  axis  grew,  the  leaves 
from  that  would  be  almost  upright.  In  some  respects,  erection 
or  prostration  became  almost  specific  characters.  The  Rubus 
viUosiis  usuall}'^  grew  erect  even  from  infanc}',  and  the  Rubus  Cana- 
densis generally  trailed ;  yet  the  last  named  would  sometimes 
throw  up  strong  erect  stems,  which  could  scarcely  be  distinguished 
in  that  stage  from  R,  villosus.  Again,  the  same  species  of  tree 
would  often  produce  individuals  quite  erect,  and  at  other  times 
very  pendent,  and  hence  we  had  in  horticulture  the  class  of  weep- 
ing trees.  All  trees  seemed  to  have  this  power  of  producing  pen- 
dent individuals.  The  oaks,  ashes,  poplars,  elms,  all  furnished 
familiar  examples. 

It  was  usual  with  botanists  to  pass  these  things  over  as  "  weak- 
nesses." But  the  term  weakness  explained  nothing.  To  say 
that  these  plants  had  lost  the  power  of  erection  was  simply  re- 
stating the  primar)^  fact.  Moreover,  some  of  these  prostrate  forms 
had  apparently  more  vigor  than  the  erect  ones.  Rubus  Canadensis 
was  weaker  than  R,  villosus,  truly ;  but,  on  the  other  hand,  some 
of  the  Russian  trailing  junipers  were  far  more  vigorous  than  any 
of  the  upright  forms.  The  weeping  beech  also  was  in  appearance 
more  vigorous  than  the  ordinary  forms.  All  beeches  had  their 
young  growth  pendent.  As  the  growth  matured,  the  branches 
became  erect ;  but  in  the  weeping  form  erection  did  not  come  with 
maturity,  and  hence  it  remained  pendent.  In  the  ashes,  however, 
there  was  no  pendenc}'  in  the  young  growth ;  but  the  "  weep- 
ing ash"  was  one  of  the  most  decided  of  all  drooping  trees.  In 
such  cases  as  these,  the  law  which  governed  the  angles  of  diver- 
gence must  either  be  different  in  each  case,  or  operate  at  different 
stages  of  the  development  of  the  branches. 

In  his  late  travels  in  the  Rocky  Mountains,  he  came  on  a  tract 
covered  *  profusely  with  one  of  the  small  creeping  Euphorbias, 
probably  E.  cordata,  in  which  a  large  quantity  grew  perfectly 
erect.  Sometimes  only  a  portion  of  the  plant  exhibited  this 
character,  at  other  times  all  the  plant  was  upright.  The  speci- 
mens he  exhibited  were  of  the  erect  class.  In  all  these  cases  the 
plant  was  attacked  by  a  small  fungus,  ^cidium  euphorbice^  the  ^, 
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hypericcefolia  of  Schweiuitz.  He  thought  that  the  fact  that  this 
little  fungus  should  be  able  to  make  a  usually  creeping  plant, 
rooting  from  every  joint,  entirely  lose  this  character  and  become 
erect,  was  worthy  of  some  notice  by  students  in  this  branch  of 
botany.  —  From  remarks  made  before  the  Philad,  Acad,  Sciences, 

Classification  op  the  Gray  Pine.  —  In  the  last  edition  of 
Gray's  "  Manual,"  the  gray  pine  (Pinus  Banksiana  Lambert)  is 
classed,  according  to  Dr.  Engelmann's  arrangement  of  the  species, 
with  P,  inops  Ait.  and  P,  mitis  Michx.,  etc.,  in  the  group  with 
the  fertile  catkins  and  cones  lateral.  Now,  at  Tawas  Point, 
Michigan  (Lake  Huron),  I  find  (June,  1872)  this  tree  in  an  abun- 
dance of  instances,  with  young,  half-grown  fruit,  as  well  as  others 
with  female  flowers,  bearing  them,  one  or  a  pair  at  apex,  thus 
again  a  few  inches  lower  down,  and  again  farther  down  along  that 
same  branch. 

It  would  be  important  to  know  how  frequently  the  female  flow- 
ers and  the  fruit  are  apical  (/.  e,  above  the  leaves)  and  how  often 
lateral.  Tlie  facts  here  given  would  seem  to  require  a  correction 
in  the  classification  of  this  tree,  placing  it,  perhaps  in  an  inter- 
mediate group,  between  the  two  groups  already  erected.  Speci- 
mens sent  by  me  to  Dr.  Engelmaun  have  elicited  his  surprise  as, 
though  he  had  had  plenty  of  material  of  P,  Banksiana  from 
Lake  Michigan,  he  had  none  showing  this  disposition  of  the  fruit. 

The  trees  at  Tawas  Point  are,  for  the  gray  pine,  remarkably 
large ;  in  many  cases  reaching  the  height  of  fifty  feet,  the  trunk 
being  frequently  over  a  foot  in  diameter  and  occasionally  eighteen 
inches  through.  The  specimens  collected,  however,  were  from  the 
more  stunted  usual  form,  ranging  from  five  to  twenty  feet  high, 
and  which  grow  on  the  extremity  of  the  point.  I  do  not  think 
the  cones  were  either  as  frequently  or  as  much  curved  as  I  have 
observed  them  to  be  on  this  tree  further  north,  for  instance  at 
Marquette  on  Lake  Superior. —  Henky  Gilman,  Detroit^  Michigan, 

The  Vegetable  Nature  of  Diatoms. — The  Rev.  M.  J.  Berke- 
ley notices  in  the  "Academy"  a  memoir  by  Dr.  Pfitzer  on  dia- 
toms, which  fully  confirms  the  important  observations  which  were 
made  by  Mr.  Thwaites,  and  which  "  at  once  settled  the  question 
as  to  the  vegetable  nature  of  their  singular  organisms."  The 
point  of  special  interest  in  Pfitzer*s  paper  is  the  elucidation  of  the 
mode  in  which  the  two  portions  of  the  outer  silicious  envelope 
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overlap  each  other,  thus  facilitating  the  multiplication  of  the 
individual  as  distinct  from  the  fructification.  Few  matters  are 
nnore  interesting  as  regards  microscopical  observation  than  the 
mode  of  propagation,  and  when  the  different  species  of  Biddul- 
phia  can  be  readily'  procured  as  on  our  southern  coasts,  they  will 
afford  ample  food  for  many  a  morning's  investigation.  The  two 
original  halves  remain  exactly  in  statu  quo,  and  it  would  be  inter- 
esting to  know  how  long  they  would  subsist  while  new  interme- 
diate pustules  are  developed ;  and  the  same  observation  applies 
to  many  Desmidiaceoe. 

Office  of  Bud  Scales,  etc.  —  Mr.  Thomas  Meehan  referred  to 
some  observations  made  by  him  last  spring  before  the  Academy  of 
Natural  Sciences  of  Philadelphia  in  regard  to  the  office  of  bud  scales 
and  involucral  bracts.  The  general  impression  was  that  they 
were  formed  for  the  purpose  of  protecting  the  tender  parts  beneath. 
At  that  time  he  exhibited  branches  of  Fraxinus  excelsior  on  which 
some  of  the  buds  were  entirely  naked,  and  others  clothed  with 
scales  in  the  usual  manner.  They  could  scarce!}^  be  for  protection 
in  this  instance,  as  l^th  were  equally  hardy. 

He  now  had  to  exhibit  an  ear  of  corn  which  had  been  produced 
without  the  usual  involucral  bracts  or  husks,  and  yet  was  as  per- 
fect as  if  clothed  in  the  usual  way,  showing  that  the  husk  was  of 
not  much  importance  as  a  protecting  agent.  An  interesting  point 
was  that  this  ear  had  been  formed  on  the  end  of  a  male  panicle  or 
tassel.  It  was  not  uncommon  to  find  scattered  grains  of  com 
amongst  male  flowers,  but  a  perfect  ear  like  this  he  had  never  be- 
fore seen.  The  ear  was  eight-rowed,  and  contained  two  hundred 
perfect  grains.     It  was  the  variety  known  as  "  popcorn." 

Seeds  as  Projectiles.  —  Mr.  Thomas  Meehan,  at  a  late  meeting 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  said  that 
while  travelling  through  a  wood  recently  he  was  struck  in  the  face 
by  some  seeds  of  Hamamelis  Virginica^  the  common  witch  hazel, 
with  as  much  force  as  if  they  were  spent  shot  from  a  gun.  Not 
aware  before  that  these  capsules  possessed  any  projecting  power, 
he  gathered  a  quantity  in  order  to  ascertain  the  cause  of  the  pro- 
jecting force  and  the  measure  of  its  power.  Laying  the  capsules 
on  the  floor,  he  found  the  seeds  were  thrown  generally  four  or  six 
feet,  and  in  one  instance  as  much  as  twelve  feet  away.  The  cause 
of  this  immense  projecting  power  he  found  to  be  simply  in  the 
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contraction  of  the  horny  albumen  which  surrounded  the  seed.  The 
seeds  were  oval  and  in  a  smooth  bony  envelope,  and  when  the 
albumen  had  burst  and  expanded  enough  to  get  just  beyond  the 
middle  where  the  seed  narrowed  again,  the  contraction  of  the  al- 
bumen caused  the  seed  to  slip  out  with  force,  just  as  we  would 
squeeze  out  a  smooth  tapering  stone  between  the  finger  and 
thumb. 

Alpine  Flowers. — Dr.  Pan-y,  having  devoted  the  whole  summer 
to  a  third  botanical  exploration  of  the  Colorado  Rocky  Mountains, 
has  prepared  beautiful  sets  of  the  more  remarkable  and  novel 
Alpine  flowers  of  the  region,  consisting  of  above  a  hundred  species. 
A  limited  number  of  these  sets,  interesting  as  souvenirs  of  travel 
as  well  as  to  botanists,  may  be  obtained  for  twelve  dollars  a  set 
upon  application  to  Dr.  Parry  at  Davenport,  Iowa,  or  to  the  Natu- 
ralists* Agency  in  Salem. — A.  G. 

ZOOLOGY. 

The  Zoological  Station  of  Naples.  —  An  undertaking  which 
cannot  fail  to  have  an  important  influence  on  the  progress  of  zool- 
ogy has  been  started  at  Naples.  A  zoological  station  to  be  in 
charge  of  a  permanent  zoological  observer  and  opened  under 
certain  restrictions  to  all  workers  who  may  wish  to  avail  them- 
selves of  its  facilities.  It  will  form  the  natural  complement  of 
the  advantages  zoologists  and  anatomists  now  derive  from  the 
great  zoological  gardens  of  London  and  Paris,  which  constantly 
supply  so  much  valuable  material  for  study  to  the  members  of 
the  Zoological  Society  of  London  and  the  Professors  of  the  Jardin 
des  Plantes.  Hitherto  all  the  work  done  on  the  seashore  has  neces- 
sarily been  more  or  less  interrupted ;  usually  a  stay  of  a  few  Weeks 
at  one  place  has  been  the  utmost  length  of  time  which  naturalists 
have  been  able  to  devote  to  one  of  the  most  fruitful  branches  of 
research  iu  Zoology.  Occasionally  a  more  favored  individual 
spends  a  few  months  on  the  seashore,  but  these  are  exceptions.  All 
who  have  had  occasion  to  pursue  embryological  studies  on  the 
seashore,  or  to  trace  the  habits  and  study  the  anatomy  of  our  marine 
animals,  know  how  diflacult  it  is  to  obtain  just  the  material  which 
is  wanted.  To  make  a  complete  embryology  of  a  single  marine 
animal  often  requires  several  years  of  unremitting  devotion  to  one 
subject  and,  in  order  to  obtain  missing  links,  one  must  study  on  the 


Digitized  by 


Google 


ZOOLOGT.  687 

seashore  what  he  happens  to  find.  It  is  impossible  to  obtain  certain 
stages  of  growth  except  at  stated  seasons,  which  are  not  always 
the  time  when  the  seashore  is  accessible.  The  value  therefore  of 
permanent  stations  cannot  be  overestimated.  The  zoologists  in 
charge  will  little  by  little  learn  the  habits  of  the  more  common  spe- 
cies and  by  making  the  materials  accessible  to  special  research  save 
an  iqimense  amount  of  time  now  devoted  to  exploring  the  ground. 
A  zoological  station  on  the  seashore  will  become  for  biolog}' ,  when 
fully  equipped,  the  equivalent  of  first  claas  obsen^atories,  and  when 
other  stations  are  established  on  well  selected  points  along  the 
coasts  of  different  countries  we  may  hope  to  gain  the  materials  for 
the  solution  of  many  most  interesting  problems  in  Natural  History 
which  individual  exertions  could  hardly  hope  to  solve. 

A  better  spot  than  Naples  could  not  have  been  selected  to 
make  a  start ;  rendered  classic  by  the  important  memoirs  which 
have  been  published  upon  the  animals  of  its  bay,  the  student  will  at 
once  have  a  guide  and  models  to  follow. 

May  we  not  hope  that  the  noble  example  given  by  Dr.  Dohrn 
will  be  imitated  in  this  country  and  that  in  connection  with  some 
of  our  leading  Universities,  Practical  Schools  of  Biology  will  be 
established,  where  Professors  and  Students  will  find  abundant  ma- 
terial to  pursue  their  favorite  studies? — A.  Agassiz. 

The  "Spener'sche  Zeitung"  (Berlin)  publishes  the  following  ex- 
tract from  a  private  letter :  —  On  the  narrow  strip  of  coast  which 
separates  the  park  of  the  Villa  Reale  from  the  sea,  a  large  stone 
building  is  at  present  being  erected  at  Naples,  quietly  and  almost 
unnoticed  ;  at  least  the  Neapolitan  press  has  paid  no  attention  to 
it.  The  strength  of  the  foundations —  it  has  taken  three  months  to 
lay  them  —  shows  that  they  are  intended  for  an  edifice  of  consid- 
erable size  and  durability,  and  on  making  inquiries  I  have  learned 
that  this  is  the  Zoological  Station  which  has  been  occasionally 
mentioned  by  Italian,  German  and  English  journals  during  the 
last  few  months.  It  has  been  organized  and  is  being  built  by  a 
young  German  naturalist.  Dr.  Anton  Dohrn  of  Stettin,  who  until 
a  few  'Jears  ago  w as  a  private  teacher  at  the  university  of  Jena. 
He  has  paid  nearly  the  whole  of  the  expenses,  which  amount  to 
about  50,000  thalers  (£7500)  out  of  his  own  pocket,  the  only  assist- 
ance he  has  received  having  come  from  a  few  personal  friends, 
who  have  lent  several  thousands  of  thalers  for  the  purpose.  The 
following  is  a  short  sketch  of  his  plan.    The  ground  floor  of  the 
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building,  which  covers  an  area  of  about  8000  sq.  ft.,  contains  a 
great  aquarium,  which  will  be  opened  to  the  public.  Dr.  Dobm 
hopes  that  the  mone}'  thus  obtained  will  not  only  suffice  for  all 
the  expenses  of  the  aquarium,  but  also  afford  a  surplus  to  be  em- 
ployed in  covering  a  part  of  the  requirements  of  the  upper  story, 
which  is  to  be  exclusively  devoted  to  scientific  purposes.  Besides 
the  officials  and  servants  employed  in  the  aquarium,  several  younsr 
zoologists  will  be  attached  to  the  station  and  receive  a  regular 
salary  from  the  Director,  Dr.  Dohrn.  Thus  a  number  of  new  po- 
sitions will  be  opened  up  for  young  scientific  men.  But  this  is 
not  all.  As  the  only  duty  of  these  zoologists  will  be  to  devote 
themselves  to  certain  branches  of  scientific  work,  and  their  exer- 
tions will  be  carefully  directed  and  organized,  as  has  long  been 
the  case  in  astronomical  and  meteorological  observatories,  there  is 
every  reason  to  hope  that  scientific  research  will  be  greatly  facili- 
tated and  advanced  by  their  labors.  In  the  upper  story  of  the 
Zoological  Station,  laboratories  will  also  be  prepared  for  the  use  of 
naturalists  coming  from  other  parts  of  Italy  and  from  abroad.  For 
this  purpose  a  large  scientific  librar}'  will  be  founded,  Dr.  Dohrn*s 
very  considerable  private  collection  serving  as  a  nucleus  ;  and  about 
twelve  tables  fully  furnished  with  the  necessary  appurtenances 
established.  Each  of  the  latter  will  be  provided  with  a  number  of 
tanks  supplied  with  a  constant  stream  of  sea-water.  Sea  fishing 
and  dredging  will  be  conducted  on  an  extensive  scale  by  means  of 
several  boats  to  which,  if  the  necessary  means  are  forthcoming,  a 
small  steam-yacht  will  be  added.  The  animals  taken  will  be  given 
to  the  zoologists  for  scientific  treatment.  It  is  more  than  doubt- 
ful, whether  all  these  rich  and  expensive  conveniences  can  be 
furnished  to  zoological  visitors  without  any  pecuniary  compensa- 
tion, but  1  hear  that  Dr.  Dohrn  has  drawn  up  a  plan  which  will 
enable  even  naturalists  of  limited  means  to  enjoy  the  advantages  of 
the  Station.  He  proposes  to  offer  one  or  more  tables  to  various 
Governments  and  scientific  societies  for  a  fixed  annual  sum- 
These  tables  and  all  the  scientific  resources  of  the  Station  will  at 
once  be  placed  at  the  disposal  of  any  naturalist  who  brings  a  ceilifi- 
cate  from  the  government,  university,  or  scientific  body  to  which  the 
table  has  been  let.  This  plan,  among  its  many  other  advantages, 
seems  to  be  a  successful  attempt  to  solve  the  difficult  question  as 
to  how  it  is  possible  to  unite  a  complete  self-administration  on  th 
part  of  scientific  bodies  with  the  reception  of  pecuniary  assistance 
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from  their  Governments.  Dr.  Dolirn  speaks  in  the  most  grateful 
manner  of  the  assistance  rendered  him  by  the  German  authorities 
in  Italy,  especidly  by  Mr.  Stolte,  the  Consul-General  at  Naples, 
while  at  the  same  time  he  warmly  acknowledges  the  interest  in  his 
undertaking,  displayed  by  the  government  of  Italy,  more  particu- 
larly by  Signor  Correnti  and  Signer  Sella,  the  late  and  the  present 
minister  of  Public  Instruction.  The  difficulties  in  the  way  of  the 
execution  of  his  plans  were  neither  few  nor  small,  as  may  be  gath- 
ered from  the  fact,  that  in  spite  of  the  readiness  displayed  by  the 
municipal  authorities  of  Naples,  more  than  two  years  elapsed  before 
a  definitive  contract  could  be  concluded,  between  the  town  and  Dr. 
Dohrn  with  respect  to  the  cession  of  a  suitable  site  for  the  building. 
[We  are  happy  to  add  our  testimony  to  the  great  value  and 
importance  of  such  a  biological  station  as  this.  Late  in  May  one 
of  the  editors  of  this  journal  visited  the  foundations  of  the  Naples 
aquarium,  and  was  surprised  at  the  magnitude  of  the  building,  and 
the  admirable  natural  advantages  of  the  situation,  and  he  predicts 
a  grand  success  to  the  undertaking  ;  the  Italian  government  will  un- 
doubtedly cherish  and  protect  the  institution  when  its  value  shall 
be  demonstrated.  We  hope  that  the  success  of  this  station  may 
lead  to  the  establishment  of  a  zoological  station  on  the  American 
coast.  Surely  the  zeal  and  money  would  not  be  wanting  with  us, 
if  some  one  would  take  the  lead ;  and  such  a  station  properly 
conducted  and  with  due  regard  to  popular  wants,  would  be  un- 
doubtedly self  sustaining.  Indeed  it  is  not  a  little  surprising  that 
public  aquaria  and  zoological  gardens  on  a  large  scale  have  not 
been  established  in,  the  United  States  before  this,  as  those  of 
London,  Paris,  Hamburg,  Berlin,  etc.,  are,  we  believe,  well  sus- 
tained. —  Eds.] 

«  

FAcjfAL  Provinces  of  the  West  Coast  of  America.  —  At  a 

recent  meeting  of  the  California  Academy  of  Sciences, 'Mr.  Steams 

called  the  attention'  of  the  members  to  certain  provincial  divisions 

in  the  marine  faunae  of  the  west  coast  of  America  suggested  by 

Prof.  VeiTill  in  the  Transactions  of  the  Connecticut  Academy  of 

Sciences  for  1871. 

Mr.  Stearns   remarked,  more   particularly  regarding  the  coast 

from  Cape  St.  Lucas  northward,  that  to  divide  this  portion  upon 

the  data  at  present  made  known,  so  as  to  make  provinces  which 

should  correspond  with  those  of  the  Atlantic  side,  is  not  warranted 
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by  the  knowledge  possessed  at  the  present  time  ;  that  the  topography 
and  geology  of  that  portion  of  the  west  American  coast,  specified 
by  him,  was  much  more  uniform  in  its  character,  as  well  as  in  the 
temperature  of  its  waters,  than  that  of  a  corresponding  section  in 
extent  of  the  Atlantic  coast,  to  say  nothing  of  the  influence  of  the 
coast  currents  which  upon  our  coast  are  peculiar,  and  which  enter 
largely  in  the  matter  of  distribution  of  species ;  furthermore  that 
the  manuscript  data  in  his  possession,  which  were,  to  say  the 
least,  fully  as  important  as  what  had  already  been  published,  and 
quite  likely  more  authentic,  indicated  a  greater  range  of  coast  to 
each  province  and  therefore  a  less  number  of  provinces  than  sug- 
gested by  Prof.  Verrill. 

Though  much  had  been  done  by  himself,  and  other  members  of 
the  Academy  cooperating  with  him,  in  the  accumulation  of  data 
bearing  upon  the  geographical  distribution  of  the  moUusca  of  our 
coast,  still  so  much  remained  to  be  done  in  order  to  make  the 
work  thorough  and  reliable,  that  it  would  be  merely  arbitrary  and 
necessarily  require  frequent  readjustment  to  propose  at  this  time 
any  new  divisions  or  subdivisions  of  the  coast  into  zoological 
provinces. 

As  to  that  part  of  the  west  coast  of  North  America  from  Cape 
St.  Lucas,  including  the  Gulf  of  California,  thence  southerly  to  a 
point  a  few  miles  south  of  Panama,  with  the  exception  of  collec- 
tions made  at  a  few  places  in  the  Gulf  of  California,  also  at  San 
Juan  del  Sur  and  its  immediate  vicinity  on  the  coast  of  Nicaragua, 
and  in  the  Bay  of  Panama,  almost  nothing  more  is  known  of  this 
vast  reach  of  shore  line  than  was  known  years  ago. 

Mr.  Stearns  stated  that  at  some  future  time,  as  soon  as  the  data 
collected  by  himself  and  colaborers  here  could  be  compiled,  he 
proposed  to  refer  to  this  subject  again. 

On  Zoological  Barriers,  with  Special  Reference  to  South 
America. — How  far  the  present  lofty  mountain-chains  and  broad 
rivers  arrest  dispersion  is  an  interesting  and  important  question. 
Every  fact  throwing  light  upon  it  is  a  valuable  contribution  to 
science.  It  would  seem  that  in  temperate  regions  the  mountains 
are  greater  barriers  than  in  the  tropics.  Mr.  Darwin  says  that  we 
ought  not  to  expect  any  closer  similarity  between  the  organic  be- 
ings on  the  opposite  sides  of  the  Andes  than  on  opposite  shores  of 
the  ocean.    My  own  observations  on  the  equatorial  Andes  corrobo- 
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rate  this  statement,  though  it  is  more  strikingly  true  of  the  Chilian 
Cordilleras  and,  as  Mr.  D.  has  remarked,  is  truer  of  quadrupeds  and 
reptiles  than  of  birds  and  insects.  I  know  of  fifty-six  species 
occurring  on  both  sides  of  the  Andes  of  Ecuador,  excluding  all 
highflying  Accipiters  and  all  species   ranging  north  of  Panama. 

Of  Mammals,  one  monkey  and  one  pachyderm ;  of  Birds,  one 
thrush,  two  wrens,  one  vireo,  five  tanagers,  two  antcatchers, 
two  fiy catchers,  five  hummers,  one  trogon,  one  sawbill  and  one 
wader;  of  Reptiles,  ten  ophidians,  two  saurians  and  one  batra- 
chian;  of  Insects,  seventeen  lepidopters;  of  MoUusca,  three 
Bnlimi. 

The  Amazons,  the  Rio  Negro  and  the  Madeira  di\ide  the  great 
plain  into  four  districts,  apparently  similar  in  vegetation,  climate, 
etc.  Yet  these  rivers  act  as  barriers  to  several  species,  and  native 
hunters,  understanding  the  fact,  cross  the  river  to  procure  certain 
animals.  Five  species  of  monkeys  are  confined  to  the  north 
bank  of  the  Amazons,  and  two  to  the  south  side.  The  blue 
macaw,  green  jacamar  and  curl-crested  toucan  never  cross  the 
Great  River,  though  butterflies  are  known  to  fly  over  it.  What  is 
the  cause  of  this  isolation?  Not  the  forest,  for  there  is  not  a 
single  tree  which  is  not  found  both  on  the  northern  and  southern 
banks. — Prof.  James  Orton.* 

Absence  of  Eyes  in  Classification.  —  Dr.  Hagen's  objection 
to  the  generic  estimation  of  the  lack  of  visual  organs  in  the  cave 
cnistaceans  is  even  less  weighty  than  I  had  supposed ;  viz.,  the 
fact  that  in  certain  cave  insects,  the  female  sex  only  is  deprived 
of  eyes,  the  males  possessing  them.  No  one  knows  better  than  Dr. 
Hagen,  that  in  many  genera  and  even  families  and  higher  groups 
of  insects  the  definitive  characters  are  only  to  be  found  in  the 
male  sex ;  and  I  believe  that  in  some  crustaceans  it  is  the  female 
which  exhibits  the  greatest  departure  from  the  embryonic  starting 
point.  In  each  case  the  most  extensively  developed  sex  must  of 
necessity  funiish  the  characters  which  determine  the  status  of  the 
species.  But  it  is  unnecessary  to  refer  to  special  cases  of  this 
kind,  for  as  I  have  already  shown,  the  developmental  status  of  the 
eyes  in  the  blind  catfish  is  very  variable  in  both  sexes  and  opposite 
sides  of  the  head.  This  would  have  been  a  far  better  reason  for 
rejecting  the  recognition  of  this  character  as  generic.      But  on 

*  Abstract  of  a  paper  read  at  the  American  Assoc.  Adv.  of  Scl.,  18?2. 
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the  same  grounds  we  must  reject  aU  characters  now  regarded  as 
generic,  for  there  is  scarcely  one  which  cannot  be  found  to  be  va- 
riable in  some  species  in  some  more  or  less  remote  region  of  the 
animal  kingdom,  recent  or  extinct.  Hence,  as  I  have  often  urged, 
it  is  the  constancy  of  a  character  in  the  group  of  species  where  it 
exists  that  determines  its  value.  This  is  the  philosophy  of  uni- 
versal custom.  The  same  remarks  may  apply  to  my  Orconectes 
inermis.  Though  I  could  not  make  it  agree  with  Dr.  Hagen's  sec- 
ond form  of  0.  pellucidus^  it  may  be  such,  as  Dr.  Hagen's  knowledge 
of  these  animals  is  much  greater  than  mine,  and  I  would  at  once 
accept  his  determination  in  the  case.  But  what  are  these  "  forms  "  ? 
If  inconstant  they  are  only  varieties  ;  if  constant,  species. — Edward 
D.  Cope. 

ViTALrrY  AND  Sex.  —  Prof.  Riley  mentioned  at  the  meeting  of 
the  American  Association  a  few  interesting  entomological  facts  in 
support  of  Dr.  Hartshorne*s  paper,  and  to  show  that  in  some  way 
or  other  the  male  element  is  connected  with  defective  vitality.  In 
studying  Phylloxera  vastatn'x,  or  the  grape-root  louse,  he  had  al- 
ways found  the  male  pupae  most  abundant  on  such  roots  as  had 
been  most  depleted*  and  where  the  insects  were  already  beginning 
to  die  off  for  want  of  sufficient  nutrition. 

In  the  common  oyster-shell  bark-louse  of  the  apple  tree  (^2^- 
tilasjns  conchiformis)^  which  had  been  increasing  and  spreading  for 
many  years  past  in  the  northwestern  states,  something  similar 
occuiTed.  The  male  of  this  species  had  been  sought  in  vain  for  a 
quarter  of  a  century  both  by  entomologists  and  horticulturists  ;  and 
they  were  forced  to  the  conclusion  that  the  species  multiplied 
agamically  and  despaired  of  ever  finding  the  male.  But  for  the 
past  three  or  four  years  this  insect  has  been  rapidly  dying  out  in 
those  sections  where  it  once  flourished,  until  at  last  it  is  no  longer 
dreaded  by  the  orchardist.  Under  these  conditions  of  lessened 
vitality  the  male  element  suddenly  appears,  and  Mr.  Riley  had 
the  satisfaction  of  discovering  it  the  present  summer. 

*'  Spike-horned  Muledeer." — In  the  July  number  of  the  Natu- 
ralist; Prof.  E.  D.  Cope  refers  to  a  supposed  specimen  of  a  spike- 
horned  muledeer  {Cervus  macrotis)  obtained  in  Kansas.  Without 
questioning  the  probable  occurrence  of  '*  spike-horns"  in  C  macro- 
tis^ the  size  of  the  horns  mentioned  by  Prof.  Cope  seems  to  render 
the  reference  of  the  specimen  in  question  to  C  macrotis  somewhat 
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open  to  doubt.  The  length  of  the  spike  in  this  ease  is  said  to  be 
two  feet  and  a  half,  which  is  enormous  when  it  is  considered  that 
the  fully  developed  antlers  of  old  bucks  of  this  species  rarely 
much  exceed  two* feet,  measured  along  the  curvature  of  the  beam 
to  the  end  of  the  longest  point.  On  the  other  hand,  it  is  just  such 
a  spike  as  is  usually  developed  in  a  two-year  old  buck  elk  (O. 
Canadensis)^  an  animal  also  common  in  Kansas  along  the  Kansas 
Pacific  Railway. 

The  occurrence  of  spike-homed  bucks  in  C,  Virginianus^  which 
has  of  late  attracted  so  much  attention,  seems  in  no  way  remark- 
able. Prof.  Baird,  in  writing  of  the  (7.  Virginianus  in  1857,  says, 
"Sometimes  a  perfectly  adult,  full-gi*own  male  will  have  but  a 
single  slender  spike,  thus  resembling  the  buck  of  the  second  year." 
(Mam.  N.  Amer.,  p.  647.)  — J.  A.  A. 

Since  the  above  was  written  I  have  leai-ned  from  Prof.  Cope 
that  he  at  first  also  regarded  the  horns  as  those  of  a  two-year  old 
elk,  and  only  referred  them  to  (7.  macrotis  on  being  assured  that 
the  elk  did  not  occur  at  the  locality  (Fort  Hays,  Kansas)  where 
these  horns  were  obtained.  From  personal  knowledge,  however, 
1  am  able  to  aflSrm  that  the  elk  is  of  quite  common  occurrence 
within  a  few  miles  of  Fort  Hays. — J.  A.  A. 

The  Rattle  of  the  Rattlesnake.  —  At  a  meeting  of  the 
Essex  Institute  in  May  last  Mr.  F.  W.  Putnam  gave  a  description 
of  the  structure  of  the  horny  appendage  to  the  tail  of  many 
snakes,  especially  developed  in  the  genus  of  Rattlesnakes,  and 
controverted  the  idea  of  natural  selection  having  anything  to  do 
with  its  peculiar  development.  He  also  thought  that  the  suppo- 
sition that  the  rattle  was  a  benefit  to  the  snake,  as  a  means  of 
enticing  birds,  by  its  sound  imitating  that  made  by  the  Cicada,  as 
suggested  by  a  writer  in  a  late  numl)er  of  the  Naturalist,  could 
not  be  accepted.  The  Cicada,  during  the  few  weeks  that  it  existed 
in  the  adult  state,  at  which  time  the  males  made  their  peculiar 
drumming,  was  not  a  ground  insect,  and  was  not  very  abundant, 
even  among  the  trees,  in  such  localities  as  were  most  frequented 
by  the  rattlesnake.  Secondly,  the  sound  made  by  the  snake  was 
very  slight  under  ordinary'  circumstances,  and  the  rattle  was  not 
soimded  to  any  extent  unless  the  snake  was  disturbed  by  some 
cause.  His  own  observations  on  these  snakes,  in  their  natural 
habitat,  led  him  to  believe  that  it  was  not  at  all  their  nature  to 
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set  up  a  rattling  for  the  sake  of  enticing  birds  to  them,  but  that 
they  would  slowly  and  cautiously  approach  their  victim,  or  else 
lie  in  wait  ready  to  give  the  fatal  spring  upon  anything  that  came 
near.  He  believed  that  the  rattle  was  in  reality  a  detriment  to 
the  snake,  except  in  so  far  as  it  served  to  call  the  sexes  together, 
which  he  thought  was  most  likely  its  true  function. 

Flies  as  a  Means  of  Communicating  Contagious  Diseases. — 
Prof.  Leidy  remarked  at  a  late  meeting  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  that  at  this  time,  during  the  prevalence 
of  small  pox,  he  was  reminded  of  an  opinion  he  had  entertained 
that  flies  were  probably  a  means  of  communicating  contagious 
disease  to  a  greater  degree  than  was  generally  suspected.  From 
what  he  had  observed  in  one  of  the  large  military  hospitals,  in 
which  hospital  gangrene  had  existed,  during  the  late  rebellion,  he 
thought  flies  should  be  carefully  excluded  from  wounds.  Recently 
he  noticed  some  flies  greedily  sipping  the  diflSuent  matter  of  some 
fungi  of  the  PhcUlus  impudicus.  He  caught  several  and  found 
that  on  holding  them  by  the  wings  they  would  exude  two  or  three 
drops  of  liquid  from  the  proboscis,  which,  examined  by  the  micix)- 
scope  were  found  to  swarm  with  the  spores  of  the  fungus.  The 
stomach  was  likewise  filled  with  the  same  liquid,  swarming  with 
spores. 

GEOLOGY. 

Extinction  of  Birds  in  Mauritius,  etc. — I  believe  I  have 
demonstrated,  by  the  examination  of  the  bones  which  have  been 
found  in  the  recent  deposits  in  the  Mascarene  Islands,  and  which 
belong,  for  the  most  part,  to  extinct  species,  such  as  the  dodo,  the 
solitaire,  the  aphanapterex  (Fidica  Newtoni)^  large  parrots,  etc., 
that  these  islands  have  once  been  part  of  a  vast  extent  of  land, 
that  these  lands,  by  little  and  little  and  by  a  slow  depression,  have 
been  hidden  under  the  waters  of  the  ocean,  only  leaving  visible 
some  of  their  highest  points,  such  aj9  the  islands  of  Mauritius, 
Rodriguez,  and  Bourbon.  These  islands  have  served  as  a  refuge 
for  the  last  representatives  of  the  terrestrial  population  of  these 
ancient  epochs ;  but  the  species,  confined  in  too  limited  a  space 
and  exposed  to  all  causes  of  destruction,  have  disappeared  by 
degrees ;  and  man  has  in  some  measure  aided  in  their  extinction. 

Madagascar  evidently  was  not  in  communication  with  these 
islands ;  for  when  Europeans  visited  them  for  the  first  time,  they 
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did  not  find  there  any  Mammalia,  with  the  exception  of  some 
large  bats ;  none  of  those  remarkable  Lemuridae  peculiar  to  the 
fauna  of  Madagascar  existed  in  the  Mascarene  Islands.  The 
study  of  fossil  birds  leads  to  the  same  result ;  and  three  species 
of  -^pyomis  which  Mr.  A.  Grandidier  and  I  have  been  able  to 
recognize  among  the  fossils  collected  in  the  swamps  of  the  south- 
west coast  have  enabled  us  to  establish  the  relationship  which 
connects  these  birds  with  the  Dinomis,  the  Palypteryx  and  Aptor- 
nis  of  New  Zealand.  All  these  species  belong  to  the  same  zoo- 
logical type,  and  make  us  feel  that  at  a  more  or  less  remote  epoch 
there  may  have  existed  some  communication  between  these  lands 
so  far  away  from  one  another;  perhaps  groups  of  islands,  now 
submerged,  formed  intermediate  stations,  of  which  unfortunately 
we  have  no  trace.  —  A.  Milne-Edwards, /rom  American  Journal 
of  Science  and  Arts, 

The  Eocene  Genus  Synoplotherium. — This  genus  rests  on  a 
single  species  of  about  the  size  of  a  black  bear,  from  the  southern 
Wyoming  Eocene.  Many  parts  of  the  skeleton  are  preserved,  and 
furnish  the  following  characters.  The  toes  of  the  fore  foot  are 
four,  the  outer  materially  shorter  than  the  others ;  the  claws  flat, 
ovate,  and  deeply  fissured  above ;  the  tail  slender ;  the  head  with 
a  flat  muzzle  with  anterior  nareal  exposure  and  premaxillary  bones 
much  contracted  below,  and  with  a  wide  lateral  vertical  groove. 
Immediately  behind  this  projects  a  huge  canine  tooth,  and  the  outer 
face  of  the  outer  incisor  is  exposed  in  its  bottom.  There  are  three 
upper  incisors,  the  median  two  much  smaller  than  the  external, 
which  is  as  large  as  many  canines.  The  mandible  had  six  molars, 
the  last  shorter  than  the  penultimate.  They  are  separated  by  a 
toothless  interval  from  the  incisors,  which  are  very  large  and 
directed  upwards  and  forwards  like  those  of  a  rodent.  They 
oppose  the  outer  incisors  at  the  extremity,  and  the  canine  superi- 
orly and  laterally,  performing  thus  a  double  service. 

This  form  is  evidently  allied  to  the  genera  Anchippodus  of  Leidy 
and  Psemotomus  Cope,  as  well  as  to  the  larger  Loxolophodonts 
and  are  either  forms  of  Proboscidia  or  represent  those  connecting 
this  group  with  the  Perissodactyla.  They  are  thus  of  interest,  and 
their  fhll  analysis  cannot  fail  to  be  of  value  to  zoology  —  Edward 
D.  Cope,*  A.M. 

*  Read  at  the  Dubuque  Meeting  of  the  American  Association  for  the  Advancement  of 
Science,  Aug.,  1872. 
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Glacial  Action  in  Fuegia  and  Patagonia. — Professor  Agassiz 
of  the  Ilassler  Expedition,  as  we  find  in  tlie  "  American  Journal 
of  Science  and  Arts,"  gives  an  interesting  account  of  land  ice 
action  in  these  countries,  describing  rounded  and  polished  rocks, 
boulders,  and  glacial  scratches.  Prof.  Agassiz  concludes  from 
the  character  of  the  north  and  south  sides  of  the  summits  in 
Fuegia,  and  from  other  facts,  that  the  movement  of  the  ice  was 
towards  the  north,  and  independent  mainly  of  the  present  slopes 
of  the  land.  The  region  over  which  he  states  that  he  observed 
glacial  phenomena  in  southern  South  America  includes  all  of  the 
continent  south  of  37°  of  south  latitude  both  on  the  Atlantic  side 
(Bay  of  St.  Matthias)  and  the  Pacific  side. 

New  Land  Shells  from  the  Coal  Measures. — Prof.  F.  H. 
Bradley  describes  and  figures  in  the  August  number  of  the  "  Amer- 
ican Journal  of  Science  and  Arts"  two  new  land  shells  from  the 
coal  formation  of  Illinois.  It  will  be  remembered  that  Dr.  Daw- 
son found  many  years  since  a  pupa  (P.  vetusta)  in  the  same  for- 
mation in  Nova  Scotia.  The  new  pupa  is  called  Pupa  VermiUo- 
nensis.  The  other  shell,  referred  by  Messrs.  Meek  and  Worthen 
to  a  marine  family  (Rotellidae),  Mr.  Bradley  considers  as  a  helicid, 
and  describes  it  under  the  name  of  Anomphalus  Meekii, 

ANTHROPOLOGY. 

A  Remarkable  Indian  Relic.  —  Having  a  few  days  of  leisure, 
I  started  on  Monday  last,  in  company  with  my  friend,  J.  F.  Bly, 
Esq.,  to  visit  the  fish-breeding  establishment  of  Jazael  Robinson  at 
Meredith  Village,  N.  H.,  hoping  to  make  some  pleasant  additions 
to  my  rather  limited  knowledge  of  Natural  Histor^s  to  refresh  the 
memories  of  beautiful  scenery  about  the  lake,  and  breathe  again 
the  air  of  the  mountains. 

The  process  of  fish  breeding  and  raising  was  elucidated  by  our 
guide  with  so  fascinating  an  interest  that  we  ceased  to  wonder  at 
the  prevalence  of  "  fish  fever."  Some  five  thousand  tiout  in  the 
lower  pond  were  a  foot  or  more  in  length  and  ravenous  for  some- 
thing to  bite.  A  finger  held  within  an  inch  of  the  surface  was 
sure  to  be  jumped  at  and  seized  —  as  was  a  gentleman's  nose 
which  happened  incautiously  to  b^  held  too  near  the  water. 

On  returning  to  the  village  we  inquired  for  any  object  of  scien- 
tific interest  which  might  be  worth  seeing,  and  were  told  at  once  of 
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a  wonderful  sculptured  stone  which  had  been  found  the  week 
before  by  some  workmen  of  Mr.  Seneca  A.  Ladd.  As  Mr.  Ladd 
is  quite  a  naturalist,  and  has  already  an  extensive  private  collection 
of  relics  and  specimens,  he  was  delighted  with  the  new  discovery, 
and  exhibited  and  explained  the  really  remarkable  relic  with  an 
enthusiasm  which  only  the  genuine  student  can  feel. 
The  stone  was  found  at  a  depth  of  about  two  feet,  in  the  sandy 

Fig.  139. 


drift  at  the  head  of  the  lake,  where  the  ground  apparently  had 
not  been  disturbed  for  centuries.  The  location  is  at  the  point 
where  Lake  Waukewan  ("Measly  Pond")  originally  emptied  into 
Lake  Winnipiseogee,  and  was,  no  doubt,  a  favorite  fishing  ground 
for  the  primitive  tribes  that  formerly  inhabited  that  region.  The 
water  has  been  diverted  from  this  channel,  and  now  flows  through 
a  canal  furnishing  the  remarkable  water  power  of  forty  feet  per- 
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pendicular  fall,  which  carries  on  the  hosiery  and  other  manufacto- 
ries here.  About  the  first  of  June  Mr.  Ladd  was  causing  the 
digging  of  post  holes  for  a  fence,  when  one  of  the  laborers  threw 
out  what  was  apparently  a  lump  of  clay  some  six  inches  in  thick- 
ness. The  occurrence  of  such  a  body  in  this  soil  attracted  Mr. 
Ladd's  attention,  and  a  slight  examination  revealed  a  section  of 
the  stone.    After  a  careful   cleaning  process,  with   water  and 

Pig.  140. 
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brushes,  the  coating  of  clay  was  removed  and  he  was  delighted 
to  find  himself  in  possession  of  as  interesting  an  archaeological 
relic  as  yet  found  in  New  England.  It  is  not  to  be  wondered  at 
that  he  takes  pride  in  showing  it,  and  preserves  it  with  the 
greatest  care.  We  were  kindly  allowed  to  make  sketches  of  it, 
and  have  had  the  illustrations  engraved  to  which  we  shall 
refer. 
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The  stone  is  of  an  oval  form,  smoothly  finished  upon  the  surface, 
and  of  as  perfect  contour  as  if  turned  in  a  lathe.  Its  dimen- 
sions are  3J  inches  in  length  and  2f  inches  in  thickness.  The 
material  is  a  silicious  sandstone  of  a  greenish  clay-drab  color  and 
of  fine  grain.  The  sculptures  are  mostly  in  bas-relief,  upon  a 
ground  sunk  below  the  surface  of  the  stone  and  of  a  higher  grade 
of  art  than  usual  in  Indian  workmanship.  It  is  difficult  to  con- 
rig.  141. 


/ 
/ 


/ 

/ 


I 


\ 


\ 


\ 


\ 


ceive  that  such  work  could  be  done  without  the  aid  of  metal  tools. 
A  hole  was  drilled  through  the  longest  diameter  which  tapered 
unifoimly  from  f  of  an  inch  at  the  larger  end  to  j  at  the  smaller, 
the  use  of  which  was  probably  the  same  as  in  the  class  of  stones 
known  as  "  gorgets,"  to  which  we  should  refer  it.  Around  the 
aperture  at  each  end  was  a  border  of  points  like  a  star,  as  will  be 
seen  by  figure  139. 
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Figure  139  is  intended  to  give  an  idea  of  the  form  of  the  stone, 
the  figures  at  the  sides  being  the  profiles  of  Figs.  140  and  142. 
The  Indian  'mask'  has  the  characteristic  outline  and  projecting 
mouth  seen  in  other  specimens  of  Indian  art.  The  wavy  lines  on 
the  forehead  are  supposed  to  indicate  the  hair.  The  finish  of  the 
whole  is  quite  elaborate. 

In  figure  140  the  dotted  line  is  intended  to  indicate  the  position 

Fl(r.  142.       . 


of  the  picture  on  the  stone.  The  lines  of  the  'wigwam'  are  regu- 
larly drawn,  and  the  surface  is  ''  pricked  up"  or  roughened.  The 
circle  below  is  perfectly  rounded  and  supposed  to  represent  the 
full  moon,  although  every  one  has  the  pri\ilege  of  forming  his 
own  theories  in  regard  to  the  significance  of  the  sj-mbols. 

Figure  141  has  a  delineation  of  four 'arrows' inverted.    Under 
neath  this  is  a  '  new  moon,'  and  two  round  dots  that  may  repre- 
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sent  'stars.'  Be'ow  this  are  two  ' arrows'  crossed  and  a  convolute 
or  coil  which  maj'  be  a  '  serpent.' 

Fig.  142  shows  an  '  ear  of  com,'  nicely  cut,  and  in  a  depressed 
circle  are  three  figures,  the  central  one  representing  a  '  deer's  leg,' 
and  the  others  of  doubtful  interpretation. 

As  an  illustration  of  the  surmises  of  those  who  are  interested 
in  deciphering  such  inscriptions  we  give  the  following,  which  is 
certainly  ingenious  and  even  plausible. 

It  is  suggested  that  the  stone  commemorates  a  treaty  between  two 
tribes.  The  reversed  arrows  in  Fig.  141  symbolize  peace  ;  the  moon 
and  stars  the  date ;  the  crossed  arrows  a  union  of  the  two  forces 
for  aggressive  or  defensive  purposes,  etc.  The  wigwam  might 
indicate  the  place  where  the  treaty  was  consummated,  and  the 
com  and  other  emblems  the  feast  by  which  it  was  commemorated. 

It  is  to  be  hoped  that  the  stone,  or,  at  least,  casts  and  photo- 
graphs of  it,  may  find  their  way  into  our  collection  at  Salem.  —  D. 
J.  Tapley. 

The  Boomerang. — The  earliest  inhabitants  of  the  globe  as  they 
spread  themselves  over  the  earth,  would  carry  with  them  the  rudi- 
ments of  culture  which  they  possessed,  and  we  should  naturally 
expect  to  find  that  the  most  primitive  arts  were,  in  the  first 
instance,  the  most  widely  disseminated.  Amongst  the  primaeval 
weapons  of  the  Australians  I  have  traced  the  boomerang,  and  the 
rudimentary  parrying  shield  —  which  latter  is  especially  a  primitive 
implement — to  the  Dra vidian  races  of  the  Indian  peninsula  and 
to  the  ancient  Eg}'ptians,  and  although  this  is  not  a  circumstance 
to  be  relied  upon  by  itself^  it  is  worth}^  of  careful  attention  in  con- 
nection with  the  circumstance  that  these  races  have  all  been  traced 
by  Prof.  Huxley  to  the  Australoid  stock,  and  that  a  connection 
between  the  Australian  and  Dravidian  languages  has  been  stated 
to  exist  by  Mr.  Morris,  the  Rev.  R.  Caldwell,  Dr.  Bleek,  and 
others.*  And  here  I  must  ask  for  one  moment  to  repeat  the  reply 
which  I  have  elsewhere  given  to  the  objection  which  has  been  made 
to  my  including  these  weapons  under  the  same  class,  '*  that  the 
Dravidian  boomerang  does  not  return  like  the  Australian  weapon." 
The  return  flight  is  not  a  matter  of  such  primary  importance  as  to 
constitute  a  generic  difierence,  if  I  may  use  the  expression,  the 
utility  of  the  return  flight  has  been  greatly  exaggerated ;   it  is 

*  Journal  of  the  Anthropological  Institute,  No.  1,  vol.  i.  July  1871. 
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owing  simply  to  the  comparative  thinness  and  lightness  of  the 
Australian  weapon.  All  who  have  witnessed  its  employment  by 
the  natives,  concur  in  saying  that  it  has  a  random  range  in  its 
return  flight.  Any  one  who  will  take  the  trouble  to  practise  with 
the  different  forms  of  this  weapon,  will  perceive  that  the  essential 
principle  of  the  boomerang,  call  it  by  whatever  name  you  please, 
consists  in  its  bent  and  flat  form,  by  means  of  which  it  can  be 
thrown  with  a  rotatory  movement,  thereby  increasing  the  range 
and  flatness  of  the  trajectory.  I  have  practised  with  the  boome- 
rangs of  different  nations.  I  made  a  fac  simile  of  the  Egj'ptian 
boomerang  in  the  British  Museum,  and  practised  with  it  for  some 
time  upon  Wormwood  Scnibs,  and  I  found  that  in  time  I  could 
increase  the  range  from  fifty  to  one  hundred  paces,  which  is  much 
farther  than  I  could  throw  an  ordinary  stick  of  the  same  size  with 
accuracy.  I  also  succeeded  in  at  last  obtaining  as  light  return  of 
flight ;  in  fact  it  flies  better  than  man}*^  Australian  boomerangs,  for 
they  vaiy  considerably  in  size,  weight  and  form,  and  many  will 
not  return  when  thrown.  The  eflScacy  of  the  boomerang  consists 
entirely  in  the  rotation,  by  means  of  which  it  sails  up  to  a  bird 
upon  the  wing  and  knocks  it  down  with  its  rotating  arms ;  very 
few  of  them  have  any  twist  in  their  construction.  The  stories 
about  hitting  an  object  with  accuracy  behind  the  thrower  are 
nursery  tales ;   but  a  boomerang,  when  thrown  over  a  river  or 

swamp  will  return  and  be  saved To  deny  the  affinity  of 

the  Australian  and  Dravidian  or  Egyptian  boomerang  on  account 
of  the  absence  of  a  return  flight  would  be  the  same  as  denying 
the  afl3nity  of  two  languages  whose  grammatical  construction  was 
the  same  because  of  their  differing  materially  in  their  vocabularies. 
—  From  the  Address  of  Col.  Fox  before  the  Anthropological  Section 
of  the  British  Assoc.  Adv.  Sci.,  Aug.,  1872,  in  ^^ Nature." 

ANTiQurrr  of  Man  in  France. —  The  International  Congress 
of  Anthropology  and  prehistoric  Archaeology  held  its  sixth  meet- 
ing at  Brussels  in  August  last.  The  editor  of  "  La  Revnie  Scien- 
tifique  "  thus  notices  what  had  been  done  in  France  and  Belgium 
to  establish  the  high  antiquity  of  man.  "  Indeed,  if  in  France 
there  was  announced  for  the  first  time  in  1829,  by  three  southern 
geologists,  De  Christol,  Tournal  and  Emilieu  Dumas,  the  astound- 
ing proposition  that  man  was  lining  at  the  same  time  as  the  great 
animals  of  lost  species  whose  bones  fill  the  soil  of  caverns;  if  it 
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is  to  the  indomitable  perseverance  of  a  French  savant,  Boucher 
de  Perthes,  that  we  have  seen  this  proposition  become  established 
in  science ;  if  it  is  to  the  regretted  Thompsen  and  other  savants  of 
Scandinavia  that  we  owe  the  first  attempts  of  a  classification  of 
these  times  forgotten  by  history  ;  it  is  a  Belgian,  Schmerling,  who 
has  definitely  demonstrated,  and  placed  beyond  controversy,  the 
proposition  of  our  geologists  of  central  France.  In  1834  he 
showed  that  in  the  caverns  of  the  province  of  U^ge  there  existed 
some  very  ancient  land  slides  which  had  recovered  some  paleeonto- 
logical  beds  with  human  bones,  these  having  been  thus  removed 
from  all  subsequent  handling,  so  as  to  place  the  contemporaneity 
of  the  debris  they  contained  beyond  all  doubt. 

MICROSCOPY. 

Classification  of  Microscopic  Objects. —  Dr.  James  Murie, 
of  Middlesex  Hospital,  England,  has  contributed  two  elaborate 
papers  on  this  subject  •  to  the  Royal  Microscopical  Society. 

In  the  arrangement  of  objects  in  a  microscopical  cabinet  he 
adopts  the  following  excellent  rules,  which  are  equally  applicable 
to  any  system  of  classification.  1.  Do  not  needlessly  multiply 
similar  specimens.  2.  Do  not,  on  feeble  grounds,  separate  natu- 
rally allied  objects.  3.  Maintain,  as  far  as  possible,  a  uniform 
style  of  nomenclature  and  size  of  slide.  4.  Endeavor  to  place  in 
the  cabinet  good  typical  specimens  well  prepared.  5.  Reject  all 
lumber,  which  only  weakens  a  g^llection. 

In  arranging  objects  belonging  to  the  organized  kingdoms,  it  is 
customary  to  begin  with  a  series  of  elementary  tissues,  either 
preceding  the  main  collection  with  this,  or  developing  it  from 
this.  Thus  advise  the  writers  on  histology,  and  thus  are  arranged 
the  great  histological  collections.  Such  a  classification,  which 
may  be  advisable  in  collections  (as  in  books)  used  for  teaching  the 
elements  of  histology,  and  in  small  private  collections  where  little 
more  than  types  of  the  different  kinds  of  cells  are  present,  is 
unnecessary  in  large  collections  designed  for  consultation  and  refer- 
ence by  those  who  are  somewhat  familiar  with  the  primary  elements, 
and  undesirable  from  causing  an  unnecessary  duplication  of  speci- 
mens and  from  marring  the  general  harmony  and  sequence  of  the 
grouping.  The  elementary  tissues  can  generally  be  conveniently 
arranged  along  with  the-  organs  they  help  to  build  up ;  or,  at  most. 
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each  natural  kingdom  may  be  preceded  by  a  few  typical  slides 
illustrating,  not  exhaustively,  the  material  of  which  it  is  built. 

In  the  mineral  kingdom,  micro-chemicals  precede  micro-minerals, 
but  there  seems  to  be  no  gradation  of  minute  forms  upon  which  a 
classification  could  rest.  The  systems  employed  in  the  text-books 
may  therefore  be  followed.  Polarizing  objects  form  a  convenient 
subsection.  Several  specimens  of  the  same  substance  may  be 
arranged  geographically.  There  should  be  no  microscopical  geol- 
ogy, but  its  subjects  should  be  scattered  through  the  general 
collection  according  to  their  biological  relationships.  To  every 
natural  division  should  be  appended  a  series  illustrating  its  appli- 
cation to  the  arts  and  manufactures,  showing  its  utility,  purity, 
adulterations,  etc. 

In  the  vegetable  kingdom  the  natural  orders  should,  as  far  as 
possible,  regulate  the  general  arrangement,  while  the  subsidiary 
divisions  should  be  of  a  physiological  character.  Often  the  lower 
organisms  can  be  viewed  in  their  completeness  in  a  single  slide, 
while  the  higher  can  only  be  illustrated  by  a  succession  of  sub- 
series.  The  lower  forms,  almost  up  to  the  ferns,  should  be  prima- 
rily grouped  according  to  their  genetic  aflSnities,  the  subdivisions 
being  physiological.  The  higher  forms,  however,  monocotyledons 
and  dicotyledons,  should  be  primarily  divided  phj'siologically, 
according  to  organs  and  apparatus,  the  secondary  divisions  being 
dependent  on  genera,  families,  etc.  Thus  the  roots,  stems,  flowers, 
etc.,  must  be  grouped  together  and  not  separated  that  each  genus 
may  be  separately  illustrated.  Fossil  forms  should  be  placed  with 
the  rest.  Specimens  of  unknown  affinities  may  be  arranged  geo- 
logically, geographically  or  according  to  their  economic  Value. 
Teratology  should  follow  physiology.  Fabrics,  adulterations,  etc., 
should  conclude  the  series. 

The  animal  kingdom  should  be  arranged  on  the  same  general 
principles  as  the  vegetable  kingdom. 

The  cabinets  for  the  retention  of  objects  are  best  made  small 
and  in  a  cubical  form  so  that  any  number  of  them  may  be  piled 
up  to  form  a  large  cabinet.  The  slides  should  lie  flat  in  drawers 
containing  but  a  single  layer.  Some  of  the  English  opticians  sell 
cabinets  of  polished  deal,  which  are  a  cheap  and  excellent  substi 
tute  for  the  elegant  mahogany  cabinets  ordinarily  used.  When 
greater  cheapness  is  required,  trays  of  tin  or  of  pasteboard  may  be 
used,  piled  up  in  boxes  of  convenient  size* according  to  tbe  plans 
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of  JVIr.  Henry  George  and  Mr.  Piper.  The  cabinet  may  be  fur- 
nished, at  the  bottom,  with  some  deep  drawers  for  the  reception 
of  large  objects  in  deep  cells ;  the  heavy  objects  thus  brought 
together  being  represented  in  the  classified  collection  by  blank 
slides  properly  numbered  and  labelled,  and  referring  to  the  drawer 
in  which  the  object  is  to  be  found.  Slides  not  exceeding  three 
inches  square  are  easily  arranged  in  the  regular  drawers,  and  if 
any  exceed  three  inches  they  should  still  be  placed  in  their  proper 
position,  the  partitions  being  cut  away  so  as  to  allow  them  to  occu- 
py a  double  interspace. 

A  Life  Slide. — The  accompanying  engravings  represent  front 
and  side  views  of  a  form  of  life  slide  for  the  microscope,  designed 
and  used  with  much  success  by  Mr.  D.  S.  Holman*.  It  is  con- 
structed to  retain  the  greatest  quantity  of  material  under  the 
smallest  cover  glass,  and  is  designed  to  be  used  with  the  highest 
powers  of  the  microscope  for  studying  the  Bacteria,  Vibriones, 
and  other  very  low  forms  of  life. 

The  slide  consists,  as  will  be  seen  from  the  cuts,  of  a  central 
polished  cavity,  about  which  is  a  similarly  polished  bevel ;  and  from 
the  bevel  outwards  extends  a  small  cut,  the  object  of  which  is  to 
afford  an  abundance  of  fresh  riK.iis. 

air  to  the  living  beings  within, 
as  well  as  to  relieve  the  pres- 
sure, which  shortly  would  be- 
come so  great,  from  the  evap- 
oration of  the  liquid  within, 
as  to  cause  the  destruction  of 
the  cover  glass. 

No  special  dimensions  are 
stated  for  the  central  cavity. 
The  bevel  is  usually  i  inch  in  diameter  (the  cut  is  §  of  natural 
size)  ;  the  small  canal  is  cut  through  the  inner  edge  of  the  bevel 
or  annular  space,  outwards,  for  the  purpose  named  above. 

It  is  found,  upon  enclosing  the  animalculse,  etc.,  that  they  will 
invariably  seek  the  edge  of  the  pool  in  which  they  ai'e  confined, 
and  the  bevelled  edge  permits  the  observer  to  take  advantage  of 
this  disposition ;.  for  when  beneath  it,  the  objects  are  within  range 
of  the  glasses  of  high  power. 

Another  very  important  feature  in  the  device  is  the  fact  that  a 
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preparation  may  be  kept  within  it,  for  days  or  weeks  together, 
without  losing  vitality,  owing  to  the  simple  arrangement  for  sup- 
plying fresh  air. 

We  have  repeatedly  had  the  opportunity  of  witnessing  the  use 
of  this  slide,  and  are  convinced  that  nothing  of  the  kind  has  yet 
been  devised  which  can  equal  it  in  excellence,  either  for  observing 
or  generating  the  lower  forms  of  life. — JouiticU  Pranklin  Institute, 

To  Blacken  Brass.  —  The  following  methods  are  given  by 
anonymous  correspondents  in  the  "  English  Mechanic  and  World 
of  Science.  "  Though  not  new  they  will  be  useful  to  readers,  who 
desire  to  give  a  dead-black  finish  to  adapters,  diaphragms,  etc. 
Warm  the  brass  over  a  gas  flame  or  spirit  lamp,  and  plunge  it 
while  hot  for  two  or  three  seconds  into  nitric  acid.  Then  heat 
again  until  it  blackens,  brush  off  the  blisters,  and  lacquer  if  a 
lustrous  surface  is  desired.  Instead  of  the  nitric  acid  the  follow- 
ing fluid  may  be  used :  a  mixture  of  two  parts  of  arsenious  acid, 
four  parts  of  hydrochloric  acid,  one  part  of  sulphuric  acid,  and 
eighty  parts  of  water. 

MOXOCHROMATIC   SUNLIGHT,    BY  MeANS   OF   GlASS  PlATES. —  Mr. 

J.  Edwards  Smith,  of  Ashtabula,  Ohio,  has  obtained  light  with 
which  he  is  perfectly  satisfied  by  means  of  a  light  sky-blue  and 
darker  green  glasses.  He  prefers  to  use  one  blue  glass  combined 
with  two  or  three  green  ones,  the  best  shades  being  ascertained 
by  trial.  Several  such  sets,  of  different  depths  of  color,  may  be 
mounted  in  a  series,  like  magic  lantern  pictures,  so  that  either 
set  can  be  brought  easily  over  the  hole  in  the  shuttir.  By  sunlight 
transmitted  through  such  a  combination  of  glasses,  and  without 
condenser  or  apparatus  of  any  other  kind,  he  ''  resolves  "  all  the 
shells  of  the  Probe  Platte  with  perfect  ease.  He  considers  the 
light  thus  modified  as  good  as  the  more  nearly  monochromatic 
light  of  the  troublesome  ammonio-sulphate  cell. 

An  Optical  Experiment. —  A  correspondent  of  the  "  Scien- 
tific American  "  thinks  the  photographic  camera  might  be  a  means 
of  gaining  an  unlimited  magnifying  power.  He  would  photograph 
an  object  and  then  take  a  series  of  enlarged  views,  each  one 
representing  on  an  enlarged  scale,  a  portion  of  the  preceding  one. 
Evidently  he  is  not  accustomed  to  the  use  of  magnifying  powers. 

Camphor  in  Paraffin  Lamps. —  Mr.  John  A.  Perry,  of  Liver- 
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pool,  calls  attention  to  the  fact  that  about  fifteen  grains  of 
camphor  added  to  the  paraffin  in  an  ordinary  sized  lamp  about  an 
hour  before  using,  will  greatly  increase  the  brilliancy  of  the  light. 

Mounting  Small  Objects  in  Balsam. —  A  correspondent  in  the 
*'  English  Mechanic  and  World  of  Science,"  who  has  been  troubled 
by  the  balsam  washing  away  from  the  centre  of  the  slide  small 
objects,  such  as  starch  grains  and  diatoms,  advises  that  the  balsam 
be  placed  on  the  slide  in  the  form  of  a  ring  around  the  object,  so 
as  to  run  in  upon  it  from  all  sides  and  not  drift  it  away.  A 
better  contrivance  is  to  wet  the  object  and  allow  it  to  dry  upon 
the  slide,  after  which  it  will  not  easily  be  misplaced.  A  trace  of 
gum  arable  may  be  added  to  the  water  if,  as  will  seldom  be  the 
case,  it  should  be  found  necessary. 

Bone  Dust  in  Soap. —  If  any  kind  of  soap  seems  irritating  to 
the  skin,  particularly  the  cheaper  kinds  of  "  Old  Brown  Windsor," 
try  the  microscope  for  the  detection  of  fine  particles  of  ground 
bone  which  have  not  been  separated  from  the  fat  of  which  the  soap 
was  made. 

The  Fresh  Water  Polype.  —  Mr.  James  Fullagar  gossips 
pleasantly  about  the  Hydra  vulgaris  in  "  Science  Gossip."  He 
has  no  difficulty  in  multiplying  his  specimens  by  cutting  up  the 
animals ;  though  the  parts  do  not  lead  an  equally  favored  life, 
for  the  head-part  proceeds  to  eat  immediately,  while  the  stalk  is 
obliged  to  wait  patiently  several  hours,  fasting,  until  a  new  head 
and  tentacles  are  developed.  The  polypes  contracted  and  dissolved 
into  a  confused  mass  of  granules  in  December.  None. could  be 
found  during  the  winter,  but  very  small  ones  appeared  in  the 
spring,  and  still  later  these  assumed  a  large  size  and  began  to  mul- 
tiply by  budding.  The  earliest  that  appeared,  much  smaller  than 
those  produced  by  budding,  he  believed  to  be  produced  from  eggs, 
though  their  origin  escaped  him,  as  it  had  escaped  previous 
observers. 

Reproduction  of  Sponges. — In  a  memoir  on  two  New  Sponges, 
etc.,  in  the  Annals  and  Mag.  of  Nat.  Hist.,  Mr.  H.  J.  Carter  re- 
marks that  he  last  year  confirmed  Prof.  H.  James  Clark's  discovery 
of  a  "  collar  "  round  the  cilium  of  the  sponge  animal,  which  must 
now  be  regarded  as  the  animal  of  the  sponge,  as  much  as  the  polype 
is  regarded  as  the  animal  of  the  coral. 
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The  animalcule  of  the  sponges  is  described,  in  its  passive  form, 
as  "a  minute  globular  cell,  apparently  filled  with  granuUferous 
plasma,  bearing  a  nucleus  and  two  contracting  vesicles,  provided 
with  a  rostrum  or  projecting  cylindrical  portion  supporting  a  delicate 
fimbriated  collar,  in  the  midst  of  which  is  a  single  cilium,  and,  in 
its  active  state,  will  take  into  its  body  crude  material  (that  is, 
particles  of  indigo)  if  they  be  presented  to  it.  The  collar  and  ros- 
trum possess  the  power  of  polymorphism ;  and,  when  necessary, 
the  whole  bod}^  can  be  thus  transformed.  The  latter  is  about 
3oVu  ^^^^  ^^  diameter  in  the  calcareous  sponges,  and  only  half 
that  size  in  those  of  the  siliceous  ones  that  I  have  examined  ;  and 
they  are  arranged  in  countless  groups  on  the  living  sarcode  of  the 
areolar  cavities  of  the  sponge."  Of  other  familiar  animalcules 
this  resembles  most  the  Difflugia,  a  kind  of  Amjeba  which  throws 
out  its  pseudopodia  from  one  particular  part  of  its  globular  form ; 
and  if  the  zygosis  among  the  Difflugiae  is  a  true  conjugation,  there 
is  strong  reason  for  believing  any  similar  union  of  the  sponge 
animalcules  to  be  of  the  same  nature.  Though  the  author  does 
not  positively  assert  that  the  zygosis  of  the  Difflugise  is  a  means 
of  reproduction,  he  seems  inclined  to  that  belief,  partly  because 
that  procedure  is  always  confined  within  the  limits  of  species ; 
and  he  seems  to  have  traced  a  corresponding  link  in  the  histor}*^ 
of  the  sponges. 

Finally,  the  author,  having  noticed  a  tendency  to  speak  more 
decidedly  in  microscopical  inquiries  than  our  powers  seem  to  him 
to  justify,  condemns  as  unphilosophic  the  usage  of  those  who  call 
the  parts  of  the  lower  organisms  structureless.  A  wall  or  layer 
may  be  so  dense  and  Conspicuous  as  to  be  readily  observed  and 
named,  yet  it  would  be  unphilosophic  to  call  it  wanting  if  only 
infinitely  delicate  and  therefore  imperceptible.  The  leg  of  Euplotes 
is  "probably"  complicated  in  its  muscular  structure,  and  there 
are  textures  in  the  SpongiadaB,  he  doubts  not,  which  are  distant 
and  misty  hints  of  development,  which  in  the  higher  animals  are 
recognized  by  the  coarsest  sense. 

Multiplication  of  Wheel  Animalcules  by  Budding. — Dr.  R. 
Greef  has  no  difl3culty  in  confirming  the  asexual  reproduction  of 
the  VorticellsB  by  fission,  but  reaches  a  very  different  conclusion 
in  regard  to  the  formation  of  the  budlike  structures  which  he  finds 
are  not  buds  at  all,  products  of  their  bearer,  but  the  products  of 
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several  times  repeated  fission  of  other  individuals,  which  attach 
themselves  from  without  and  thus  become  united  to  the  larger 
individuals.  Stein  has  already  traced  this  remarkable  process 
and  named  it  gemmiform  conjugation.  A  fViU  discussion  of  this 
process  is  given  in  the  ''  Annals  and  Mag.  of  Nat.  Hist."  for 
June,  1872. 

Spicules  op  Sponges.  —  Dr.  J.  E.  Gray,  in  treating  of  the 
Classification  of  Sponges,  in  the  "  Annals  and  Mag.  of  Nat.  Hist.," 
remarks  that  the  order  Coralliospongia  presents  the  greatest  abun- 
dance and  the  most  diversified  forms  of  spicules.  The  spicules 
that  form  the  greater  part  of  the  skeleton  of  thesQ  sponges  are 
generally  joined  together  by  a  siliceous  substance.  Dr.  Bower- 
bank  has  repeatedly  denied  this  explanation,  and  calls  them 
siliceo-fibrous  sponges ;  but  the  perfect  form  of  the  spicules  and 
the  thin  layered  additional  siliceous  deposit  which  unites  them 
can  be  well  seen  in  a  section,  or  in  a  portion  of  the  skeleton 
disintegrated  by  the  heat  of  a  spirit  lamp. 

Some  sponges  have  a  fashion  of  collecting  and  imbedding  in 
their  sarcode  spicules  which  are  the  remains  of  other  sponges  ;  and 
therefore  care  is  necessary  to  determine  which  spicules  really 
belong  to  the  organism  in  which  they  are  found.  Some  species 
even  exercise  a  selection  of  certain  kinds  of  spicules  for  this 
singular  kind  of  absorption. 

Though  the  form  and  arrangement  of  the  spicules  afford  impor- 
tant means  of  classifying  the  sponges,  the  external  form  is  an 
equally  important  character  which  cannot  be  disparaged,  as  has 
been  done  b}'  some  distinguished  observers.  It  is  true  that  some 
of  the  species  are  very  polymorphous;  but  the  same  is  true  of 
some  algae  and  zoophytes  which  are  still  classified  with  some 
reference  to  their  general  forms. 

NOTES. 

The  twin  peaks,  known  as  Torrey  and  Gray's  Peaks,  the  highest 
of  the  Rocky  Mountains,  so  far  as  yet  ascertained  (being  consider- 
ably over  14000  feet),  were  last  summer  visited  by  the  discoverer, 
Dr.  C.  C.  Pair}',  who  fiist  ascended  and  named  them  in  the  year 
18G2,  and  by  the  two  botanists  whose  names  he  gave  to  them.  A 
full  account  of  the  ascent  of  Gray*s  Peak,  on  the  14th  of  August 
last,  by  Dr.  Parry,  Dr.  Gray,  and  numerous  citizens  of  Georgetown, 


Digitized  by 


Google 


710  NOTES. 

with  other  travellers,  was  published  in  the  "Colorado  Miner," 
edited  by  the  Rev.  Pi'ofessor  Weiser,  who  made  an  encomiastic 
address  upon  the  occasion,  upon  the  mountain's  summit.  The 
visit  of  Dr.  Torrey  was  a  few  weeks  later.  Gray's  Peak  being 
the  easier  to  surmount,  is  ascended  almost  every  fine  summer  day 
from  Georgetown ;  and  when  a  better  bridle-road  replaces  the 
present  rude  trail  of  the  last  two  miles  the  whole  ascent  may  be 
made  with  wonderfully  little  toil.  As  Gray's  Peak  is  the  one 
commonly  visited,  and  as  it  has  never  received  any  other  name,  it 
has  come  to  have  more  celebrity  than  its  equally  picturesque  and 
perhaps  rather  loftier  fellow,  and  sometimes  the  name  is  applied 
in  the  plural  number  to  both  culminations,  or  else  the  name  of 
Irwin's  Peak  is  used  to  designate  the  western  one.  But  it  is  un- 
derstood that  Mr.  Irwin's  exploration  of  this  peak  was  a  few 
years  later  than  Dr.  Parry's  ascent  of  both  and  his  dedication  of 
them,  one  to  his  botanical  master,  and  the  other  to  Dr.  Torrey's 
associate  in  publication.  Dr.  Gray.  The  citizens  of  Georgetown, 
as  represented  by  a  numerous  deputation,  assembled  upon  this  twin 
mountain  upon  the  occasion  referred  to,  and  took  the  opportunity 
to  do  an  act  of  justice,  no  less  than  of  well  deserved  compliment,  by 
formally  resolving  that  the  original  name  of  the  western  peak,  as 
assigned  by  Dr.  Parry,  ought  to  be  and  should  be  restored  ;  that, 
as  the  one  is  everywhere  known  as  Gray's,  the  other  should  in  the 
future,  as  at  first,  be  known  as  Torrey's  Peak,  and  so  our  botani- 
cal Nestor  be  no  longer  defrauded  of  the  honor  which  was  spec- 
ially intended  for  him  in  the  original  naming.  We  wish  it  could 
be  added  that  Dr.  Torrey  had  accomplished  the  ascent  of  his  own 
beautiful  mountain  upon  the  occasion  of  his  recent  visit ;  but  un- 
propitious  weather  prevented  his  reaching  the  summit. 

An  incomparable  distant  \iew  of  these  peaks  is  to  be  had 
from  the  summit  of  Mount  Parry,  which  rises  between  the  valley 
in  which  Empire  City  lies  and  the  Middle  Park. — A.  G. 

We  regret  to  announce  the  death  of  Professor  John  B.  Perry, 
which  took  place  at  his  home  in  Cambridge,  on  the  third  of  Octo- 
ber, in  his  forty-sixth  year. 

Professor  Agassiz's  stay  on  the  Pacific  coast  is  having  good 
results  in  awakening  an  interest  in  natural  science  among  the 
people.  We  notice  by  the  "Sacramento  Daily  Union"  of  Oct.  5, 
which  contains  a  very  full  report  of  a  lecture  by  Prof.  Agassiz, 
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and  an  account  of  a  reception  given  to  him,  that  steps  were  taken 
to  organize  at  once  a  Natural  History  Society  in  Sacramento  by 
Dr.  Logan  and  others. 

Among  the  recent  improvements  in  our  colleges  for  enlarged 
facilities  in  science-teaching  may  be  mentioned  the  new  laboratory 
erected  at  Colby  University,  Waterville,  Maine,  at  an  expense  of 
$30,000v  It  is  48  by  56  feet  long,  and  two  stories  in  height.  The 
lower  story  will  be  devoted  to  chemistry,  the  upper  to  a  museum 
of  Natural  History.  Provision  has  been  also  made  to  establish  a 
chair  of  Natural  History  and  Astronomy. 

At  Bowdoin  College  also,  Hon.  P.  W.  Chandler  is  to  refit  Mas- 
sachusetts Hall  as  a  Natural  History  Museum,  in  memory  of  the 
late  Professor  Cleaveland,  at  an  expense  of  $8,000  to  $10,000,  the 
work  being  partly  done.  It  is  hoped  that  the  graduates  will  take 
a  pride  in  sending  rare  specimens  of  animals,  plants  and  fossils 
to  fill  up  existing  vacancies. 

We  have  received  the  first  number  of  a  new  monthly  bee  jour- 
nal, "The  North  American  Bee  Journal "  published  by  Moore  and 
King,  Indianapolis,  Indiana.  Its  appearance  indicates  the  popu- 
larity of  bee  keeping,  and  while  Wagner's  "American  Bee  Journal,' ' 
published  at  Washington,  is  by  far  the  most  scientific  and  ably  con- 
ducted that  we  have  seen,  there  is  undoubtedly  room  for  more.  By 
the  way,  when  shall  we  have  observations  made  in  this  country  on 
the  development  and  mode  of  growth  and  habits  of  the  honey  bee 
comparable  with  those  of  the  best  German  apiarists?  Is  it  not 
time  for  the  appearance  of  an  American  Dzierzon  and  Siebold,  or 
must  we  wait  another  century?  Cannot  science  and  practice 
among  apiarians  be  united  in  America  as  well  as  in  Germany  ? 

A  regular  meeting  of  the  California  Academy  of  Sciences  was 
held  Monday,  August  6th.  Many  valuable  specimens  of  aborig- 
inal skulls,  minerals,  petrifactions  from  near  Salt  Lake  City  were 
presented  to  the  Academy. 

Mr.  Steams  called  the  attention  of  the  Academy  to  the  death 
of  Major  S.  S.  Lyon  of  Jeflersonville,  Indiana,  and  referred  to 
the  ability  and  distinguished  services  of  the  deceased. 

Dr.  Blake  exhibited  a  specimen  of  an  apricot  which  was  spotted 
upon  the  surface  with  a  blight  probably  the  same  which  attacks 
the  grape,  and  further  remarked  that  the  peaches  and  nectarines 
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this  year,  particularly  in  the  valley  of  the  Sacramento,  appeared 
to  be  quite  generally  affected  by  it. 

]^r.  Stearns  submitted  specimens  and  a  description  of  a  new 
species  of  Truncatella,  which  he  had  named  T.  Stimpsonii;  it 
differs  from  the  only  other  species  of  Truncatella  credited  to  the 
Califomian  province  in  having  longitudinal  ribs,  the  other  species 
being  smooth. 

Dr.  Gibbons  announced  the  expected  arrival  within  a  few  days 
of  Dr.  John  Torrey  and  Prof.  L.  Stone,  the  latter  visiting  the 
coast  for  the  purpose  of  investigating  the  salmon  in  connection 
with  the  introduction  of  the  best  variety  in  the  rivers  of  the 
Eastern  States. 

The  French  Association  for  the  Advancement  of  Science  held 
its  first  session  at  Bordeaux,  in  September,  about  eight  hundred 
members  being  present.  The  association  is  divided  into  fifteen 
sections.  Many  papers  were  read  and  various  excursions  were 
made  in  the  vicinity. 

The  British  Association  met  at  Bristol,  in  August,  and  though 
upwards  of  two  thousand  members  were  present,  and  a  goodly 
number  of  papers  were  read,  yet  there  seems  to  have  been  some 
special  cause  that  has  led  the  press  to  consider  the  meeting  as  not 
so  successful  as  some  others.  The  address  of  Dr.  Carpenter  on 
"Man  as  the  Interpreter  of  Nature"  and  Sir  John  Lubbock's  ad- 
dress on  the  "  Origin  of  Insects,*'  (not  yet  published)  were  perhaps 
the  most  noteworthy  productions  of  the  session. 

The  Swiss  Association  of  Naturalists  (Societe  helvetique  des 
Sciences)  assembled  this  year  at  Fribourg,  on  the  19th,  20th  and 
21st  of  August,  and  met  with  a  hospitable  reception  from  the 
inhabitants  and  authorities  of  the  little  city.  There  is  no  place  of 
half  its  size  in  the  Confederation  but  has  greater  cause  to  boast  the 
number  of  its  scientific  students  and  yet  nothing  was  left  undone 
to  make  the  meeting  successful.  On  the  evening  of  the  18th 
most  of  the  visitors  had  arrived  and  greeted  each  other  informally 
in  the  Tivoli  gardens,  a  public  resort  just  outside  the  city.  The 
regular  proceedings  opened  the  following  morning  at  ten  o'clock, 
when  the  President,  Dr.  Thurler  of  Fribourg,*  welcomed  the 
association  in  a  few  words,  recounted  the  part  Fribourg  had  played 

*  The  President  is  apparently  selected  frova  the  town  where  Uie  meeting  is  held. 
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in  the  history  of  Swiss  science  and  drew  attention  to  its  public 
works  of  scientific  interest. 

As  an  appropriate  introduction  to  the  scientific  communications, 
Prof.  Giilieron  of  Basle  gave  an  account  of  the  Fribourg  Alps, 
lying  in  four  concentric  arcs  between  the  Jakes  of  Thun  and 
Geneva.  He  passed  in  review  the  successive  deposits  and  gave  an 
admirable  sketch,  rapid,  clear  and  concise,  of  their  relations  to 
one  another,  dwelling  with  especial  force  on  some  points  of  local 
interest. 

Dr.  Gros  then  exhibited  a  collection  of  objects  of  considerable 
importance  belonging  to  the  bronze  and  stone  ages  obtained  from 
Locraz,  Lake  of  Bienne,  during  a  recent  partial  draining  of  the 
lake. 

M.  Fa\Te  read  a  report  of  progress  made  in  the  preservation  of 
the  large  erratic  blocks  of  Switzerland.  The  cantonal  govern- 
ment assume  the  protection  of  these,  according  as  they  are  recom- 
mended b}'  a  standing  committee  of  the  association.* 

The  session  closed  with  an  account  by  Dr.  de  Saussure,  of  the 
last  eruption'  of  Vesuvius  and  the  consequent  changes  in  the 
physiognomy  of  the  mountain,  illustrated  by  a  map  and  specimens 
obtained  on  a  recent  visit. 

The  following  day  was  devoted  to  sectional  meetings,  which 
opened  at  the  early  hour  of  eight.  Dr.  de  Saussure  presided  over 
the  zoological  section,  where  the  first  communication  was  made 
by  Prof.  Vogt ;  he  gave  a  detailed  account,  accompanied  by 
numerous  enlarged  sketches,  of  the  transformations  of  Artemia ; 
special  attention  was  drawn  to  the  fact  that  in  the  young,  the 
second  pair  of  articulated  members  are  natatory  legs,  similar  in 
both  sexes,  which  afterwards  become  complicated  and  enormously 
developed  claspers  in  the  male,  and  abortive  organs  in  the  female. 

M.  A.  Forel  (who  received,  at  the  general  session  of  the  pre- 
vious day,  the  Schaflfly  prize  for  an  exhaustive  essay  on  the  struc- 
ture and  habits  of  Swiss  ants)  gave  a  very  interesting  account  of 
the  habits  of  certain  ants  of  mixed  colonies ;  these  he  divided 
into  classes,  the  first  comprising  ants  of  different  species,  which 
live  in  actual  communism  and  perfect  harmony,  one  as  slaves  of 
the  other ;  the  second  comprising  those  which  sustain  a  perpetual 
warfare,  the  one  living  in  passages  mined  in  the  walls  of  the 

*  Ought  not  the  state  governments  to  exercise  similar  jurisdiction  over  sncti  remains 
in  our  own  country  ? 
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other's  formicaries  ;  in  this  case,  sapping  is  sometimes  carried  on 
so  extensively  as  to  ruin  a  portion  of  the  common  abode,  whence 
ensues  a  sanguinary  combat,  the  smaller,  weaker  mining  species 
only  sa^ing  itself  by  taking  refuge  in  narrow  passages  where  the 
foe  cannot  follow. 

M.  Fatio  followed  with  an  account  of  exotic  bats  which  have 
been  known  to  occur  in  Switzerland. 

Dr.  Vouga  next  read  a  paper  on  the  Mentone  skeleton,  and 
compared  the  formation  of  the  bone  cave  where  it  was  found  to 
that  of  the  Grotto  of  Four,  where  implements  of  the  stone  age 
have  been  discovered  ;  he  considered  the  powdery  soil  of  both  to 
have  been  produced  mainly  by  the  incessant  fall  of  flakes  of  lichen 
from  tlie  ceiling  of  the  cave,  and  argued  from  the  comparative 
depth  of  these  deposits  that  the  probable  age  of  the  Montone  skel- 
eton was  four  times  that  of  the  implements  in  the  Four  Grotto. 
The  same  subject  was  discussed  in  the  geological  section,  where 
M.  F.  Forel  maintained  that  the  Mentone  Cave  relics  should  be 
referred  to  the  period  of  the  reindeer,  although  no  bones  of  that 
animal  had  been  found  in  it ;  he  believed  the  skeleton  to  be  that  of 
an  old  man,  belonging  to  a  wandering  tribe  of  hunters. 

The  foregoing  account  embraces  that  portion  of  the  early 
proceedings  which  would  especially  interest  readers  of  the  Natu- 
ralist ;  but  we  cannot  pass  over  some  other  features,  suggesting, 
perhaps,  desirable  changes  in  our  own  plan  of  procedure.  In  the 
first  place,  the  Swiss  Entomological  Society  takes  this  opportunity 
of  assembling  its  members.  Why  might  we  not  still  further  nation- 
alize our  "  American "  Entomological  Society,  which  never  holds 
a  meeting  out  of  Philadelphia? 

Again,  the  eminently  social  character  of  this  annual  assembly 
is  in  pleasing  contrast  with  our  more  formal  meetings.  The 
mornings  only  are  given  to  *'  papers  ;"  two  or  three  hours  each  day 
are  devoted  to  a  "banquet"  in  a  large  hall,  at  which  the  president 
of  the  association  presides.  The  annual  assessments  are  made 
large  enough  to  cover  the  additional  expense  and  in  this  instance 
the  wine  was  provided  partly  by  the  "Fribourg  section"  of  the 
society,  partly  by  the  "  Conseil  d'Etat "  of  Fribourg.  "  Vin  d'hon- 
neur  "  was  the  new  name  given  to  the  Yvorne.  Toward  the  conclu- 
sion of  the  first  day's  repast,  toasts  followed  in  rapid  succession. 
Prof.  Vogt  favored  the  assembly  with  a  tnily  American  speech  in 
which  "  la  Libert^  "  was  toasted.     In  accordance  with  a  suggestion 
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of  Prof.  Desor,  who  recalled  the  pious  custom  at  ancient  festivals 
of  evoking  the  names  of  departed  friends,  all  rose  in  silence  at  the 
mention  of  two  most  distinguished  members,  lately  deceased  — 
Pictel  de  la  Rive  and  Escher  von  der  Linth.  Dr.  Dor  greeted  the 
foreign  men  of  science  present  at  the  reunion,  prominent  among 
whom  were  Milne-Edwards  of  Paris  and  Volpicelli  of  Rome,  and 
brought  the  former  to  his  feet  amid  much  applause.  Rival  cities 
and  rival  sections  then  vied  with  each  other  in  the  interchange  of 
compliments,  amid  which  the  hilarity  came  to  an  end.  All  the 
speeches  were  voluntary  and  none  occupied  more  than  five  minutes. 

After  dinner  each  day  excursions  were  made  in  the  vicinity, 
where,  in  some  private  grounds,  an  unannounced  collation  awaited 
the  guests ;  one  evening  was  spent  in  the  cathedral,  listening  to 
the  far  famed  organ  ;  on  the  other  evenings  the  members  assem- 
bled in  the  Tivoli  gardens,  where  supper  and  music  were  provided. 
No  ladies  were  present  on  tliese  occasions  nor  were  there  more  than 
two  dozen  in  attendance  in  the  gallery  of  the  main  hall  at  the 
opening  of  the  general  session. 

At  the  meetings,  both  general  and  sectional,  hand  specimens  and 
microscopic  objects  were  freely  exhibited,  the  members  constantly 
crowding  to  the  platform  to  examine  them  during  pauses  in  the 
remarks,  the  presiding  officer  joining  with  them,  until,  by  return- 
ing to  the  chair,  he  indicated  the  wish  of  the  speaker  to  resume. 

Excepting  the  introductory  remarks  of  the  President  there  were 
no  set  addresses  whatsoever,  in  marked  contrast  with  the  custom  of 
the  British  Association,  where  the  president  of  each  section  inflicts 
a  labored  discourse  upon  his  auditors.  Perhaps  we  have  struck 
the  golden  mean,  but  the  Swiss  custom  has  much  in  its  favor. 

Printed  lists  of  the  persons  present  each  day  were  supplied  to 
all  in  the  evening.  Each  guest  was  also  furnished,  on  arrival, 
with  dinner  tickets,  a  guide  book  and  map  of  the  city ;  lodgings 
were  provided  free  for  any  who  wished  to  accept.  The  meeting 
next  year  will  be  held  at  Schaffhouse,  under  the  presidency  of 
Dr.  Stierlin. — Special  Correspondent. 

The  recent  Meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  held  at  Dubuque  has  called  forth  more 
criticism  than  has  usually  been  given  to  the  annual  gatherings  of 
this  important  and  truly  national  body,  and  much  that  has  been 
said  has  been  adverse  to  the  meeting  in  a  scientific  sense.     Though 
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the  association  has  perhaps  deserved  a  little  censure  for  some 
of  its  acts,  which  it  is  well  thus  to  check  before  they  take  root,  yet 
we  think  that  some  of  the  remarks  in  the  daily  press  have  been 
made  through  ignorance  of  the  real  work  of  the  association,  and 
the  special  cause  of  the  supposed  failure  in  the  "  science  "  of  the 
recent  meeting. 

It  must  be  remembered  that  the  association  has  one  great  object, 
as  expressed  by  its  name ;  and  science  is  advanced  not  only  by 
the  discussion  of  papers  and  facts  brought  before  the  association 
by  laborers  in  its  many  departments,  but  also  by  meeting  first  in 
one  section  of  our  vast  land  and  then  another,  thus  bringing  the 
workers  of  all  regions  together  and,  by  actual  contact,  cementing 
the  knowledge  of  the  Ea^t,  West,  North  and  South  into  a  true 
American  Science ;  and  not  only  is  the  cementing  process  to  be 
accomplished  b}'  the  reading  and  discussion  of  scientific  papers  by 
the  members,  but  also  by  bringing  the  scientists  into  immediate 
contact  with  the  people  at  large.  When  we  take  this  broad  view, 
which  is,  we  think,  the  basis  upon  which  the  association  was 
founded,  we  do  not  think  that  any  meeting  can  be  called  in  the 
least  degree  a  failure  because  not  cUl  the  brilliant  lights  of  Amer- 
ican Science  happen  to  attend,  and  the  papers  which  are  read 
happen  to  fall  short  of  the  usual  number,  or  fail  in  presenting 
startling  discoveries  and  novel  facts  and  theories. 

That  there  was  a  comparatively  small  attendance  of  old  mem- 
bers from  the  eastern  and  even  from  the  central  states  was  un- 
questionably owing  to  the  fact  that  it  was  generally  understood, 
until  almost  the  last  moment,  that  the  meeting  would  be  held  in 
San  Francisco,  and  as  the  time  and  expense  of  attending  a  meet- 
ing there  would  be  far  greater  than  many  members  could  afford, 
they  made  arrangements  for  passing  their  summer  in  other 
regions,  giving  up  all  thoughts  of  going  to  the  meeting  this  3'ear, 
and  when  it  was  decided  to  hold  the  meeting  at  Dubuque  it  was 
too  late  to  change  plans  made  for  the  summer  and  prepare  papers 
for  reading  at  a  meeting  which  they  had  given  up  all  hope  of 
attending.  But  even  this  has  had  a  good  result,  for  we  think  the 
association,  with  this  experience,  will  not  again  leave  the  place  of 
the  next  meeting  unsettled  at  its  adjournment. 

That  the  Dubuque  meeting  was  in  many  respects,  especially 
socially,  a  decided  success  cannot  be  doubted  ;  for  certainly  the 
greatest  interest  was  evinced  by  the  people  of  Dubuque  and  adjoin- 
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ing  places  in  the  objects  of  the  association,  nnd  we  have  aeklom 
seen  such  hearty  good  will  and  tbllowBhip  extended  to  sseientlsts 
as  were  given  by  the  citizens  and  by  the  great  railroad  coriKira- 
tions  of  the  west.  If  appreciation  of  scientilk  work  by  the  multi- 
tude is  one  step  in  advancing  seienee,  the  resnlts  of  the  last 
meeting  must  be  considered  im  most  favorable. 

Neither  can  we  review  the*  jinp^rs  received  and  disen.^sed,  and 
glance  over  the  names  of  the  members  present,  withont  feeling  thai 
in  these  respects  also  the  meeting  was  sueceesfid  ;  thongh  admit- 
ting that  there  was  not  that  slitiri>  ove^rhauling  of  some  crude 
papers  which  has  sometimes  taken  place  to  the  purification  of 
science.  In  fact,  the  only  drawback  to  the  meeting  waa  the  lack 
of  critical  discussion  of  some  of  the  papers,  which  were  read  and 
allowed  to  drop  without  the  criticism  they  would  ha%*e  received  at 
a  larger  meeting  when  more  persons  working  m  the  same  field 
would  have  been  brought  together. 

The  small  number  of  meraliers  present  (about  188)  left  several 
of  the  subjects  which  usually  have  a  goodly'  nnmlier  of  adherents 
very  limited  in  their  support,  and  though  about  half  of  the  hnn* 
dred  papers  admitted  to  a  place  in  the  programme  were  referred  to 
the  Natural  History  section,  to  which  we  shall  confine  our  remarks, 
there  were  not  enough  to  cause  the  division  of  the  section  into 
subsections,  and  the  bulk  of  them  fell  as  usual  under  the  head  of 
Geology.  In  Botany  there  was  bnt  one,  and  that  was  the  able 
address  of  the  retiring  President,  Prof,  Gray,  whieh  we  gave  in 
full  in  our  last  number.  In  Zoology  there  were  the  three  by  Prof* 
Morse  on  the  ''Oviducts  of  the  Braehiopodi*,''  the  *'  Eiubryolog>^  of 
Terebratulina,"  and  "Observations  on  living  Rhynehonella  j"  the 
very  interesting  and  carefully  [irepured  paper  by  Prof,  Riley  "'On 
a  new  genus  of  Tineidae  and  tiie  singular  connection  of  the  insect 
with  the  fructification  of  the  Yucea,"  which  was  one  of  the  best 
papers  read  in  the  section ;  tliafc  on  "  Organic  "Vigor  and  its  rela- 
tion to  Sex,"  by  Prof.  Hartshorne  :  and  one  on  "  Zoological  Barri- 
ers," by  Prof.  Orton.  In  Pal le ontology,  the  two  papers  by  Prof* 
Cope  and  one  by  Col.  Foster  were  important  in  presenting  new 
discoveries;  while  the  paper  by  Dr*  Day  on  the  ''Eye. of  Tnlo- 
bites,"  gave  an  opportunity  for  a  discussion  on  the  position  of  the 
Trilobites  among  the  crustaceans. 

In  Geology,  the  papers  read  liy  President  Smith,  Messrs.  White^ 
Perry,  Alex.  Winchell,  N.  H.  Winchell,  E*  W.  Hilgard,  Andrews, 


Digitized  by 


Google 


718  NOTES. 

Hitchcock,  Kerr,  Cope,  Cox  and  Forshey,  presented  recent  work  in 
the  field  and  laboratory,  and  were  not  only  in  most  part  ably  dis- 
cussed, but  were  most  instructive  resumes  of  work  accomplished 
and  theories  advanced.  Under  this  head  must  not  be  forgotten  the 
remarks  on  the  recognition  of  the  value  of  the  State  Geological 
Surveys  by  Prof.  Peirce  as  Superintendent  of  the  United  States 
Coast  Survey,  which  resulted  in  a  memorial  to  Government  calling 
attention  to  the  desirableness  of  compiling  the  results  of  all  the 
state  surveys  and  publishing  them  with  suitable  maps;  a  most 
important  step  for  the  proper  understanding  of  the  geologj"  of  the 
country. 

In  Anthropology,  Col.  Foster's  paper  on  the  "  Crania  of  the 
Mound  Builders,"  of  which  we  shall  give  an  abstract  in  our  next 
number,  was  the  most  important,  while  the  short  communications 
by  Messrs  Woodman  and  Putnam  helped  to  keep  up  an  interest  fn 
this  subject.  In  Microscopy  but  little  was  done,  though  the  few 
microscopists  present  separated,  under  the  usual  subsection,  from 
the  Physical  section,  and  had  a  number  of  discussions  and  papers 
by  Messrs.  Ward,  King,  llilgard,  Babcock,  Tuttle  and  Wescott. 

The  more  than  usual  care  with  which  the  Standing  and  Sectional 
Committees  passed  on  the  papers  that  were  entered  on  the  general 
list  before  allowing  them  a  place  on  the  dally  programme  will  be 
hailed  by  all  members  as  a  step  in  the  right  direction.  Though  a 
most  disagreeable  task  to  perform,  it  is  one  that,  if  carried  out  to 
the  full  extent  that  it  should  be  as  required  by  the  constitution, 
will  do  more  than  any  other  thing  to  make  the  association  an 
exponent  of  the  science  of  America,  and  we  trust  that  the  example 
set  by  the  last  Standing  Committee  will  be  followed  next  year,  so 
that  not  only  will  worthless  papers  be  excluded,  but  the  rule 
providing  for  the  presentation  of  abstracts  of  papers  be  enforced 
before  allowing  papers  to  go  over  to  the  Sectional  Committees. 

The  Committee  appointed  at  the  Indianapolis  meeting  to  report 
if  any  amendment  to  the  constitution  was  required  regarding 
membership  rendered  their  rfeport,  in  which  they  stated  "that  they 
found  the  constitution  fully  provided  for  the  points  which  the^-  had 
been  requested  to  consider,  but  that  its  provisions  had  been  vio- 
lated, and  that  they  considered  a  strict  adherence  to  the  constitu- 
tion of  vital  importance  to  the  association."  The  clause  to  which 
the  report  was  specially  directed  was  that  relating  to  the  two 
classes  of  members,  the  active  and  the  associate,  and  it  is  under- 
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stood  by  the  present  Standing  Committee  that  the  elections  next 
year  will  be  made  in  accordance  with  the  provision ;  and  it  was  very 
generally  expressed  that  all  present  members  should  notify  the 
Permanent  Secretary  as  to  the  position  they  wish  to  hold,  either  as 
an  active  or  associate  member,  it  being  understood  that  the  class 
of  active  members  was  to  contain  all  who  were  specially  interested 
in  scientific  work,  while  the  associates  were  to  be  those  who  joined 
the  association  for  the  purpose  of  attending  the  meetings  in  order 
to  gratify  their  own  tastes  or  to  give  pecuniary  or  personal  aid  in 
advancing  its  objects ;  the  only  distinction  made  between  the 
two  classes  being  that  the  active  members  alone  could  hold  office 
or  vote  on  any  matter  pertaining  to  the  management  of  the  asso- 
ciation. 

Among  the  votes  passed  was  one  proposed  by  Col.  Foster,  the 
chairman  of  Sect,  B.,  providing  for  a  classified  index  of  all  the 
volumes  of  the  proceedings,  which  would  render  them  of  much 
greater  value  than  now. 

In  the  general  discussions  which  took  place  among  the  members 
much  was  said  regarding  the  importance  of  having  an  official  re- 
port of  the  proceedings,  which  should  embody  all  the  discussions, 
printed  daily.  The  accomplishment  of  this  would  be  a  great 
advantage  to  the  public  as  well  as  to  the  association,  and  arrange- 
ments could  unquestionably  be  made  for  it  by  the  employment  of 
regular  stenographers,  which  the  rules  of  the  association  state 
shall  be  employed  when  practicable. 

During  the  session,  excursions  were  made  to  the  lead  mines, 
spar  caves,  and  other  places  of  interest  in  and  about  Dubuque, 
and  a  very  enjoyable  trip  was  made  by  rail  to  the  "  painted  rocks" 
some  80  miles  up  the  river,  and  continued  by  boat  to  the  town  of 
McGregor,  where  the  members  and  friends  of  the  association  were 
most  cordially  welcomed  and  pro\aded  with  a  repast,  after  which 
they  returned  by  rail  to  Dubuque.  After  the  adjournment,  quite  a 
number  of  members  accepted  the  kind  offer  of  passes  from  the 
officers  of  the  Illinois  Central  R.  R.,  and  were  in  succession  the 
guests  of  the  citizens  of  Ft.  Dodge,  Spring^^ale  and  Sioux  City, 
receiving  at  every  place  the  most  generous  of  welcomes,  and  as- 
sisted in  securing  the  special  specimens  eac^h  was  after.  The  writer 
of  tbis  note  will  never  forget  the  aid  and  kindness  he  received 
while  pursuing  his  ichthyological  and  archaeological  researches 
among  the  rivers   and  mounds  of  Iowa,  and  he  knows  that  all 
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others  who  were  on  the  excursion  unite  with  him  in  thanking  the 
many  friends  they  made  for  the  true  western  hospitality  extended 
and  accepted. 

The  twenty-second  meeting  of  the  association  will  be  held  at 
Portland,  Maine,  beginning  on  Wednesday,  August  20,  1873, 
and  we  believe  that  the  association  made  a  most  judicious  choice 
in  selecting  a  place  not  only  easily  reached  from  all  sections  of 
the  country,  but  one  which  will  offer  the  extra  inducement  of  a 
probably  cool  season,  however  hot  the  discussions  may  prove,  and 
there  will  not  be  the  'bugbear'  of  "too  hot  a  place  to  go  in 
August "  which  has  prevented  many  members  from  attending  the 
western  meetings. 

The  officers  elect  for  the  next  meeting  are  President^  Joseph 
LovERiNG  of  Cambridge ;  Vice  President^  A.  H.  Worthen  of 
Springfield,  III. ;  Permanent  Secretary^  F.  W.  Putnam*  of  Salem ; 
General  Secretary^  C.  A.  White  of  Iowa  City ;  Treasurer,  W.  S. 
Vaux  of  Philadelphia ;  Standing  Committee,  ex  officio,  in  addition 
to  the  above  officers,  J.  Lawrence  Smith  of  Louisville,  Ky. ; 
Alex.  Winchell  of  Ann  Arbor ;  E.  S.  Morse  of  Salem. 

BOOKS   RBCBIVBD. 

Ueber  die  Weizenventvtterin  Chlorops  tttniopui  und  die  Mittel  xu  ihrer  Bekampfung.  Von 
Prof.  Dr.  M.  N<.wlckl.    WIen.    187.1.    8vo.    pp.  68. 

Die  nnseven  KuUurpflamen  tchadlichen  Iiuekteii'    Von  G.  Kimstle.   "Wlen.   1871.   8vo,  pp.96. 

Die  P/lege  Utr  jungen  bei  Tnieren.    Von  G.  R,  v.  Frauenfeld.i    Wlen.    1871.    12mo.    pp.  59. 

Verhandlungen  der  K.  K.  Zoologiich.  botanitch,  OeselUchaft  in  Wien,  1871.  xxl  Band. 
Wlen.     1^71.    8vo. 

Bulletin  Afeteorologique  Men$uel  de  V  Obferratoire  de  P  Uniteriite  cT  Upial.  Vol.  i.  Nos-l- 
12.    Dec.  IWWto  Nov.  I8fi9.    Vol.111.    Nos.  7-12.    Juln-Nov.  1871.    Upsal,  J871.    4lo, 

Nova  Acta  Keg.  Societatis  Scientiarvm  rp$alienn$.    Serlc8  3.    Vol.  vlll. 

Bulletin  de  la  ISociete  Imp.  des  Naturalifies  de  A/osrou.    ls71.    Nos.  8,  4.    Mo5Cou.  1872. 8vo. 

Abhamllungen  heratug,  vom  Naturtcis$€n9c  haft  lie  hen  Vereint  tu  Bremen.  Band  ill.  UeA.  1 
Bremen,  1S72.    8vo. 

Jfonograp/ne  det  Chrysomefides  de  P  Ameriqve.  Par  C.  Staal.  Parts  i-ni.  Upsal,  1862-05.  4to. 

Bulletin  Memtiel  de  la  Societe  d"*  Accliniatation.    J  an  .-May,  187*2.    8vo.  Paris. 

Sitzungxberichte  der  Naturtcitsentch,  GeselUcha^/t  Uia  in  Dresden.  Oct.-Dec.,  1871.  Jan.  to 
March,  1n72.    8vo. 

Correspondenzblatt  den  Zoolog.  mineral,  Vereines  in  Regensburg.    25Jalirff.    1871.    8to. 

Archiv/ur  Anthropologie,    Band  6.  -Vie rteljahrhefi  2.    Braunschweig.    1872.    4to. 

Beitraije  No.  1,  zu  der  Abhandlungen  des  Naturtrissensch.    Vereines  xu  Bremen.    1871.     4to. 

Memoires  pour  servir  a  C  Hiitoire  Naturelle  dn  Mexique  des  Antilles  et  des  Etats-Cnis.  Par 
H.  de  ^ausaurc.  4uic  Mem.  Mantldes  Americains.  Tonic  2me.  Preni,  Part.  Geneve  et  Bale. 
1870.    4to. 

Ofternigt  af  K.  Vefenskaps-Akademiens  Forhandlingar.  26.  1869.  27.  1870.   Stockholm-  8to. 

K'.  Srenskdl  Vetemiapx-Akade miens  JJandlingar  Ay  Foljd.  Band  vll.  UaRS.  Band  Tlii,  Ix 
ISfiK.  IHOJ),  I?i70.    Stockholm.    4lo. 

Meteorologiska  Jakltaqelser  i  Sterige  utgifna  af  K,  Srenska  Vetenskaps-akademien.  Af  Er. 
Eilliin?.    Band  Ix-xi.    18<57-1869.    Stockholm.    Folio. 

Minnesteckning  ofver  Erik  G.  Geijer.    Af  F.  F.  Carlson.    Stockholm.    1870.    Svo.pp.M. 

LefnndMei  knigar  ofrer  K.  Svenska  Vetenskaps-Akademiens  efter  aar  \9!A^  aflinda  Ledamoter. 
B  irid  I,  Haiti'  2.    Stockholm.    1870.    8vo. 

SUzungs'berichle  der  GeseUscha/t  Natur/orsrhender  Freundexu  BerHn^\97\.  Berlin.  1871.  8to. 

Zeitschriftfur  die  Genammten  .\(ttur\rissetuchajten.    Bd.  Ill,  Iv,  1871.    Berlin.     1871.    8vo. 

The  Ent6mologisi*.i  Mo7ithly  Magazine     Aujnist.    8vo.    London. 

Feuille  des  Jeunes  Naturalistes.    August  1.    Paris.    8vo. 

*  Mr.  PutuHin  will  not  enter  upon  the  (111116?  of  hie  office,  except  eo  far  as  relates  to 
arrangements  connected  with  the  Portland  meeting,  until  next  summer,  and  all  com- 
munications relating  to  the  past  meeting  must  be  addres.^ed  lo  Prof.  Loyering. 
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Vol.  VI. -DECEMBER,  1872. -Wo.  12. 
THE  BALTIMORE  ORIOLE  AND  CARPENTER-BEE. 

BY   REV.  SAMUEL   LOCKWOOD,  PH.  D. 

Doubtless  the  ancients  were  as  honest  as  the  modems.  But 
were  they  as  painstaking  and  therefore  as  trustworthy?  Those 
olden  treatises  on  Nature  stood  upon  a  sort  of  exacting  didactic 
dignity  of  their  own,  even  when  they  discoursed  of  marvels  akin  to 

"  The  Anthropophagi  and  men  whose  heads 
Do  grow  beneath  their  shouWers  F" 

It  has  always  been  easier  to  imagine  than  observe.  Thus  has 
instinct  too  long  been  regarded  in  the  beast  as  the  functional  equiv- 
alent of  reason  in  man  ;  as  if  man  had  no  instinct,  and  the  beast  no 
reason.*  And  how  vitiating  an  element  has  this  proved  in  our 
natural  theolog}-.  How  many  believe  the  pseudo-axiom  that  of 
necessity  every  bird  builds  its  nest  to-day  as  did  its  ancestors  six 
thousand  years  ago?  Is  not  instinct  transmitted,  or  inherited 
habit?  And  so  there  maybe  relatively  new  instincts  as  well  as 
old  ones.  The  trained  animal  —  the 'setter,  the  pointer,  the  re- 
triever— transmits  to  its  offspring  those  traits  which  have  become 
the  habit,  the  resultant  of  long  training.  The  cow  migrates  to 
Norway  and,  contrary  to  the  bovine  instinct,  eats  the  fucus  off  the 
sea  rocks,  and  finally  becomes  an  eater  of  fish.  Her  off'spring 
take  to  it  naturally,  that  is,  instinctively.  The  mountain  parrot, 
{Nestor  notdbilis)  called  by  the  Maories,  Kea,  is  a  simple  honey 

♦  Pythagoras  taught  that  animals  had  reason  but  no  mind.— Eds. 

Kntercd,  according  to  Act  of  Congress,  In  the  year  1872.  by  the  Peabodt  Academy  OF 
SCIKNCE,  In  the  Office  of  the  Librarian  of  Congress,  at  Washington. 
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eater.  Tbis  bird  has  latel}^  fouud  out  that  mutton  is  good ;  and 
actually  combines  in  flocks  to  attack  sheep,  eating  the  live  flesh 
from  the  animal's  back  and  sides. 

But  what  has  all  this  to  do  with  orioles  and  bumble  bees  ?  Let 
us  see. 

At  the  beginning  of  June,  I  received  a  small  package  from  Rev. 
Dr.  Campbell,  President  of  Rutger's  College.  It  contained  several 
caipenter-bees,  each  with  it?  head  detached.  All  the  president 
could  tell  me,  was  that  they  were  picked  up  under  a  tree  in  the 
college  campus  ;  and  an  explanation  was  asked  of  the  phenomenon. 
A  good  deal  puzzled,  I  ventured  a  provisional  statement,  a  sort  of 
hypothesis  which,  at  least,  had  the  merit  of  seeming  probable. 
It  was  shot  at  a  venture  and,  like  such  shots  generallj',  it  hit  wide 
of  the  mark.  I  had  just  closed  quite  a  long  course  of  lectures  on 
natural  history  in  the  grammar  school  of  that  institution,  and 
this  question,  becoming  somewhat  general,  made  me  feel  like  one 
put  on  his  mettlfe,  so  I  w^ent  at  it  resolved  to  work  out  the  case  if 
possible. 

In  the  campus  were  two  beautiful  horse-chestnut  trees,  ^scu- 
lus  hippocastaneum.  They  were  large  trees,  and  resplendent  with 
their  dense  panicles  of  bloom ;  eveiy  one,  as  it  stood  gorgeously 
upright,  seemed  a  thyrsus  worthy  the  hand  of  a  god.  These  ti-ees 
formed  the  great  attraction  of  hone3'-seeking  insects.  It  w^as  only 
under  these  trees  that  the  headless  bees  were  found,  but  there  they 
lay  in  hundreds;  the  ground  was  literall}'^  speckled  with  them. 
Strange  to  say,  the  slain  insects  consisted  of  but  one  species  and 
one  sex.  The}'  were  carpenter-bees,  of  the  species  Xylocopa  Car- 
olina^ and  all  were  males.  Now  these  males  are  stingless,  and 
have  a  white  face.  I  picked  them  up  by  handfuls,  all  headless, 
the  heads  lying  on  the  ground.  I  searched  diligently  for  a  head 
without  that  characteristic  white  face  which  designates  the  sting- 
less male,  but  could  not  find  one.  Indeed,  I  entertain  no  doubt 
that,  of  the  large  number  of  these  decapitated  bees,  every  one  was 
a  stingless  male.  One  fact  was  now  apparent,  the  massacre  was 
made  up  among  the  flowers,  while  the  insects  were  in  quest  of 
honey.  But  what  had  done  it?  How  was  it  done?  And  for  what 
purpose?  On  these  three  questions  the  whole  case  rested.  If 
they  could  be  answered,  the  mystery  would  be  solved. 

It  appeared  under  the  microscope  that  the  severance  of  the  head 
from  the  body  was  clean  and  not  bunglingly  done.     The  head  was 
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not  pulled  nor  twisted  off,  but  cut  or  snipped  off  and  always  at 
one  place,  the  articulation.  But  so  far  the  whole  affair  seemed  the 
result  of  sheer  wantonness,  much  as  I  have  seen  some  vicious 
children  beheading  flies.  The  case  had  become  intensely  puz- 
zling ;  for  Nature  is  neither  wanton  nor  wasteful.  It  seemed  to 
me  that  no  bird  would  do  it,  for  what  could  be  the  object  of  such 
waste  ?  Again,  it  seemed  that  no  strictly  aerial  insect  could  do  it. 
Indeed,  for  an  insect  to  capture  and  decapitate  this  great  carpenter 
bee  while  on  the  wing  or  among  the  flowers,  it  would  require  a 
rare  combination,  a  powerful  apparatus  for  attack  and  uncommon 
facilities  of  flight. 

And  now  was  disclosed  another  wonder.  On  opening  one  of 
these  headless  insects  the  body  was  found  to  be  hollow.  Then  a 
number  were  opened,  and  every  body  was  found  in  like  manner  to 
be  empty.  The  fact  was  now  apparent  that  the  bodies  of  all  these 
headless  bees  had  been  emptied  after  decapitation.  They  had  been 
literally  eviscerated  at  the  annular  opening  made  at  the  neck  by  the 
separation  of  the  head.  Not  a  wound  nor  a  mark  could  be  found 
anywhere  on  the  body.  I  now  began  to  suspect  that  the  whole 
was  the  work  of  birds.  Inquiry  was  made  of  the  German  jani- 
tor who  seemed  pleased  to  be  able  to  give  a  direct  .answer,  to  the 
effect,  that  ever  since  the  horse-chestnut  flowers  had  come  out, 
three  or  four  very  beautiful  birds  had  come  every  day  to  the  trees 
and  had  been  killing  the  carpenter-bees.  Under  the  circumstances 
this  information  was  very  opportune.  He  was  not  able  to  give  an 
intelligible  description  of  the  birds ;  so  I  asked  him  to  watch  and 
shoot  one  for  me,  which  he  did  the  next  day.  It  was  a  Baltimore 
oriole  or  golden  robin  {Icterus  Baltimore).  The  specimen  was  a 
beautiful  male,  a  last  summer's  bird,  hence  hardly  a  3'ear  old.  Its 
plumage  was  perfect,  but  the  colors  not  so  deep  as  those  of  a  more 
mature  bird. 

The  Baltimore  oriole  is  an  insect  and  berry  eating  bird.  But 
here  was  a  new  habit  of  a  curious  and  interesting  character.  If 
the  Kea  turns  from  honey  to  flesh,  we  find  our  oriole  preferring 
honey  to  insect  food,  and  resorting  to  the  most  singularly  ingenious 
and  outre  methods  to  procure  it  —  and  with  what  intelligence ! 
When  a  boy,  in  common  with  his  schoolmates  the  writer  often 
captured  the  humble-bee,  extracted  the  honey  sac  and  sucked 
out  its  luscious  contents.  How  did  those  four  golden  robins 
find  out  our  boy  secret?    We   should  rather  have  said  secrets 
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— for  not  only  did  we  boys  know  where  the  honey  lay,  but 
we  prided  ourselves  on  knowing  that  the  white-faced  carpenter- 
bees  could  not  sting.  As  we  have  shown,  our  orioles  found  out 
this  fact  also.  In  their  operations  they  caught  the  bee  on  the 
flower.  This  of  course  was  done  with  the  bill.  The  victim  was 
then  transferred  to  one  foot  and  securely  held  in  the  claws,  while 
the  head  was  snipped  off;  then  the  sharp,  narrow  bill  and  tongue 
were  applied  to  extract  the  sac  containing  the  valued  sweets. 
From  every  point  of  view  this  new  habit  appears  to  us  extraordi- 
nary ;  and  if  these  orioles  generally  get  into  the  secret,  it  must 
needs  go  hard  with  the  carpenter-bees  ;  at  least  with  the  stingless 
ones  or,  as  Patrick  observes,  those  of  the  male  persuasion.  And 
then  when  we  look  at  the  similarity  of  the  acquired  new  habits  in 
the  two  cases  mentioned,  how  remarkable  the  parallelism  of  the 
epicurean  instincts  of  the  Australian  and  the  American  birds! 
In  both  cases  is  there  a  singular  change  of  the  food  propensities, 
and  an  equally  seeming  cruel  wantonness  in  gratifying  the  same. 
As  the  poor  victims  lay  before  me,  I  was  drawn  to  think  of  the  old 
legal  barbarity  expressed  in  the  judgment,  "to  be  hung,  drawn, 
and  quartered  ;"  for,  pitiful  sight,  in  my  very  hand  lay  these  decap- 
itated and  eviscerated  objects  still  manifesting  a  vestige  of  life  in 
the  automatic  movements  of  the  legs  of  the  body  and  the  palpi 
of  the  head.  May  it  not  be  asked,  if  the  birds  are  learning  the 
secrets,  and  practising  the  ways  of  men,  and  even  like  them 
acquiring  more  refined  tastes,  whither  will  the  march  of  intellect 
lead?  At  any  rate  does  there  not  seem  to  be  some  connection 
of  our  opening  homily  with  orioles  and  bumble-bees? 


NOTES   ON  THE  VEGETATION   OF  THE  LOWER 
WABASH  VALLEY. 

BY    ROBERT    RIDGWAY. 

II.   PECULIAR  FEATURES   OF  THE  BOTTOM-LANDS. 

About  the  middle  of  September,  1871, 1  visited  Foote's  Pond, in 
Posey  County,  Indiana,  and  in  company  with  my  botanical  friend 
Dr.  Jacob  Schneck,  of  Mt.  Carmel,  Illinois,  spent  a  day  in  exploring 
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its  vicinity.  This  pond  is  a  fine  representative  of  a  peculiar  feature 
of  the  bottom-lands  of  the  western  and  southern  rivers,  locally 
termed  ba^'ous,*  lagoons  or  ponds,  and  in  all  essential  respects 
is  like  hundreds  of  others  in  the  alluvial  bottoms  of  the  lower 
Wabash.  Following  an  old,  almost  abandoned  road  through  the 
primeval  forest,  guided  partly  by  the  directions  of  the  people  in 
the  neighborhood  and  partly  by  the  memory  of  Dr.  S.  who  fiad 
been  there  several  years  before,  we  at  length  discovered,  by  an 
opening  in  the  tree-tops,  the  close  proximity  of  the  pond.  As  we 
emerged  from  our  tiresome  passage  through  the  tangled  thickets 
of  button  bush  {Cephalantfms  occidentalis)  which  filled  up  that 
end  of  the  pond  and  grew  about  10  or  12  feet  high,  and  stood 
upon  its  bank,  a  beautiful  view  opened  before  us.  Entirely  hemmed 
in  b}'  the  surrounding  dense  forest  which  extended  for  miles  in 
every  direction,  and  into  whose  depths  the  fronting  screen  of 
rank  and  varied  undergrowth  prevented  the  eye  from  seeing  — 
hiding  even  the  trunks  of  the  foremost  rank  of  trees,  there 
stretched  away  from  us  a  narrow  sheet  of  water,  the  calm 
surface  of  which  was  studded  with  a  variety  of  beautiful  aquatics, 
and  its  shores  ornamented  by  a  belt  of  extremely  diversified 
herbage,  which  for  variety  and  luxuriance  we  have  nowhere 
seen  surpassed  outside  the  tropics.  Along  the  shallow  margins 
of  the  pond  were  acres  of  the  magnificent  Nelumhium  luteum^ 
its  broad  circular  leaves  supported  on  upright  stalks,  2  to  4  feet 
high,  and  appearing  like  a  plantation  of  vegetable  parasols,  or 
else  resting  upon  the  surface  of  the  water,  with  the  stalks  sub- 
merged ;  the  wet  banks,  from  which  the  water  had  gradually 
subsided  during  the  summer  by  evaporation  and  absorption,  were 
covered  by  a  rank  and  varied  vegetation  consisting  mainly  of  Po- 
lygonacece^  —  among  which  the  drooping 'racemes  of  rose-colored  or 
carmine  flowers  of  the  Polygonum  amphibium  gave  a  gay  and 
prevalent  color,  —  and  of  tall  and  beautiful  glasses  and  sedges  of 
numerous  species  ;  while  mingled  with  these  prevailing  forms  grew, 
in  the  moister  spots,  patches  of  plants  with  striking  and  beautiful 
foliage  and  often  handsome  flowers  as  the  Sagittarise,  and  Hete- 
ranthera  with  white  flowers,  Pontederia  with  similar  habit  and 
blue  flowers,  Echinodorus,  "blue-eyed  grass"  {Sisyrhynchium  Ber-* 
mudianum),  tufts  of  flags  (Iris),  etc.  As  we  passed  along, 
wading  knee-deep,  sometimes  waist-deep,  through  this  rank  herb- 

•  Pronounced  bi-o. 
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age — often  overtopped  by  tall  stalks  of  marsh  mallows  (Hibiscus 
Moschexitos  and  H.  militaris)  bearing  large  and  showy  white  or 
rose-colored  flowers — we  finally  found  a  canoe  tied  to  a  willow  tree 
on  the  bank  ;  this  we  appropriated  for  the  purpose  of  investigating 
the  pond  itself,  and  accordingly  launched  out  upon  the  flower- 
studded  water.  We  paddled  smoothly  along  at  first,  over  the  still, 
deep  water,  almost  coflee-colored  from  the  decomposition  of  vegeta- 
ble matter,  but  still  transparent,  and  looking  down  into  its  depths 
we  could  see  only  a  tangled  mass  of  submerged  weeds  of  a  moss-like 
or  stringy  form  ;  then  we  brushed  through  water-lilies  and,  reach- 
ing out,  plucked  the  beautiful  snow-white,  fragrant  flowers  of  the 
lovely  water  nymph  {Xymphcea  odorata)  or  the  yellow  ones  of  the 
more  unpretending  **  spatter-dock  "  or  yellow  pond-lily  {Nxtpliar 
advena).  Little  yellow,  star-like  flowers  resting  on  the  surface  of 
the  water,  with  their  cypress  vine-like  leaves  submerged,  were 
found  to  be  the  Cabomba  Caroliniaiia,  a  common  aquatic  of  the 
Gulf  States,  and  not  before  found  beyond  them  ;  while  very  curious 
peltate  leaves,  looking  somewhat  like  miniatures  of  the  great  lotus 
or  "  yonkapins  "  (Nelumbium)  beside  them,  but  less  circular  in 
outline,  were  Brasenia  peltata.  As  we  passed  plants  of  the 
Nelumbium,  our  canoe  would  now  and  then  brush  against  the  edge 
of  one  of  their  floating  circular  leaves,  and  set  it  revolving  on 
the  water  like  a  wheel.  Many  leaves  of  this  latter  species  which 
we  measured  were  found  to  be  3  feet  in  diameter;  this  species 
was  not  then  in  flower,  the  blossoms  having  developed  into  those 
peculiar  "torusesr,"  or  top-shaped  seed-cones,  containing  the  edible, 
acorn-like  seeds.  Often  we  had  the  greatest  difliculty  in  poling 
our  canoe  through,  the  intricately  tangled  mass  of  floating  and 
submerged  weeds,*  which  appeared  to  be  in  almost  endless  variety, 
and  among  which  we  recognized,  besides  the  species  already  men- 
tioned, various  species  of  Utricularia,  Podostemon,  Lemna,  Wolf- 
fia,  Potamogeton,  Limnobium  and  Spongia.  Having  satisfied 
ourselves  with  our  examination  of  the  pond  itself,  we  then  took 
leisurely  views  of  its  banks,  as  we  passed  along  over  the  water. 
A  fronting  growth  of  graceftil  willows,  20  or  30  feet  high,  formed  the 
most  prominent  feature  of  the  shore  vegetation,  and  in  the  arms 
of  the  pond  a  jungle  of  Cephalanthus  of  a  lower  and  denser  growth, 

*  In  this  connection  it  may  be  well  to  mention  that  this  pond  received  its  name  fh>m 
a  Mr.  Foote,  a  surveyor,  who  attempted  to  swim  across  the  pond  with  a  pnrveyor'e  chain 
in  his  hand,  and  becoming  entangled  in  the  submerged  weeds  was  drowned. 
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with  the  lower  branches  bearded  with  black  moss-like  pendent  tnfts 
of  Ramalina.  Back  of  this,  on  everj-  side,  stood  the  dark  tall 
wall  of  forest,  against  which  the  white  arms  of  the  huge  old  syca- 
mores shone  out  in  striking  relief  by  the  strong  contrast.  Arriving 
at  the  shore,  and  going  out  into  the  woods,  we  found  them  to  be 
almost  completely  primitive  in  their  condition,  and  so  dark  and 
silent  that  one  could  easily  imagine  himself  in  a  wholly  uninhabited 
region,  there  being  few  traces  of  the  work  of  the  axe,  which  mar 
so  sadly  the  beauty  of  the  forests  in  more  thickly  settled  districts. 
The  fine  old  trees  still  stood  in  all  tlieir  majesty,  above  the  luxu- 
riant and  tangled  undergrowth  of  a  virgin  forest.  The  largest 
trees  were,  of  course,  the  gigantic  sycamores  (^Platanus  occiden- 
talis)  with  trunks  25  to  30  feet  in  circumference,  and  of  var3ing 
length,  and  a  total  height  of  160  to  near  200  feet;  but  the  bur 
oak  {Quercus  macrocarpa)  was  very  abundant,  and  had  attained 
an  unusual  size,  very  many  trunks  measuring  18  or  20  feet  in 
circumference,  above  the  larger  base,  and  supporting  a  wide-spread 
head  of  astonishing  massiveness.  Nowhere  else  had  we  seen 
the  sweet  gum  {Liquidambar  styraciflad)  growing  in  greater 
abundance  and  to  such  magnificent  proportions.  In  the  damper 
parts  of  this  forest  it  formed  the  prevailing  growth  and  seemed 
to  vie  with  the  majestic  pecan  {Carya  oUvoeformis)  in  its  tower- 
ing height,  and  on  the  tall,  slender,  and  perfectly  straight  trunk, 
supported  a  spreading,  umbrella-shaped  top.  Many  of  these  gum 
trees  were,  no  doubt,  180  feet,  or  probably  more,  in  height,  while 
the  longest  shafts  appeared  to  considerably  exceed  100  feet  in 
length,  and  were  16  or  17  feet  in  circumference.  The  white  elm 
(Ulmus  Americana)  and  honey  locust  (Gleditschia  triacanthos) 
also  approached  the  sweet  gums  and  pecans  in  size  ;  the  height  of 
the  largest  individuals  being  carefully  estimated  at  130  to  150  feet, 
while  their  girth,  where  the  trunks  became  cylindrical,  was  found 
by  actual  measurement  to  be  often  as  much  as  1 7  feet.  Most  of 
the  trees  of  these  two  species  had  their  branches  matted  with  the 
parasitic  mistletoe  {Phoradendron  flavescens)  which  plant  evinces 
in  this  region  a  striking  partiality  to  these  trees.  The  beautiful 
catalpa,  or  "cigar  tree"  (Catalpa  bignonioides),  grew  as  a  com- 
mon species  among  the  underwoods  and  attained  a  common  size 
of  60  feet  in  height  and  over  2  feet  in  diameter ;  its  foliage  was 
very  luxuriant,  a  leaf  plucked  from  a  large  tree  measuring  18 
inches  in  length  by  13  in  breadth.     The  other  underwoods  were 
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chiefly  parwpaw  {Asimina  triloba)^  iniilberry  {Moms  rubra) ^  sassa- 
fras {Sassafras  officinale)^  red-bud  {Cercis  Canadensis)^  iron 
woods  {Carpi mis  Americanus  and  Ostiija  Virginica)^  mixed  with 
numerous  other  smaller  trees,  as  Amelanchier  Canadensis^  wild 
plums,  crab  apple  {Pyrxis  coronaria)^  several  species  of  haws  or 
thorn  apples  (Cratoegus),  flowering  dogwood  {Comus  florida)^ 
black  haw  ( Viburnum  prunifolium)  ;  while  the  shrubby  under- 
growth, which  was  frequently  too  dense  to  penetrate  without 
cutting,  consisted  in  the  main  of  prickly  ash  {Xanthoocylum 
Americanum),  hop  tree  {Ptelea  trifoliata)^  bladder  nut  {Staphylea 
^r(/b/ia/,  burning  bush  or"AVahoo"  {Euonymus  atropurpureus), 
Cratcegus  spathukifa*  and  several  species  of  Comus,  besides 
numerous  other  shrubs.  The  prevalent  undergrowth,  however, 
consisted  of  spice  wood  {Lindera  benzoin)  which  grew  10  or  12 
feet  high,  its  branches  often  forming  a  complete  canopy  overhead, 
which  entirely  shut  otf  the  view  of  the  tree-tops. 

In  the  "hollows"  parallel  to  the  river,  the  small  cane  {Ai^n- 
dinaria  tecta)  formed  dense  brakes  and  grew  10  or  12  feet  high, 
the  canes  matted  with  thorny  "green  brier"  (Smilax  several 
species)  and  mixed  with  tall  stinging  nettles  (Utrica  and  Lapor- 
tea) ;  or  where  the  cane  was  scant  or  absent,  the  ground  bristled 
with  Equisetacece,  In  the  more  open  portions  of  the  woods  the 
herbaceous  vegetation  was  more  luxuriant,  consisting,  in  the  main, 
of  rank  nettles  (Urtica  and  Laportea),  tall  iron  weeds  (Vernonia) 
and  silk  weeds  (Asclopias),  associated  with  an  apparently  infinite 
variety  of  other  weeds  of  similar  habit. 

In  lower  spots  the  "lizard- tail"  {Saururus  cernuns)  was  the 
predominant  plant,  and  when  in  flower  imparted  a  pleasing  fra- 
grance to  the  locality.  In  the  more  open  glades  numerous  vines 
flourished  in  great  luxuriance ;  grape-vines  (of  half  a  dozen  spe- 
cies) canopied  with  their  foliage  the  smaller  trees,  or  ascended  to 
the  tops  of  the  very  tallest.  The  winter  grape  (  VUis  cordifolia) 
often  grew  to  a  great  size,  many  vines  measuring  24  and  some  40 
inches  in  circumference  several  feet  from  the  ground,  —  sometimes 
dangling  from  a  branch  a  hundred  feet  overhead,  as  often  stretch- 
ing like  a  cable  from  one  tree  to  another,  or  twisted  in  fantastic 
and  intricate  contortions  as  they  wrapped  the  trunks  or  swayed 
from  them.  Tiie  gaudy  trumpet  creeper  ( Tecoma  radicans)  with 
its  vivid  clusters   of  large   and   conspicuous   tubular  orange-red 

♦  Heretofore  considered  of  more  southern  habitat. 
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flowers  accompanied  the  graf^e-vines  in  their  riot  among  the 
branches,  or  with  the  luxuriant  poison  vines  {JRhus  radicans) 
adorned  the  trunks ;  it  was  growing  to  a  remarkably  large  size,  a 
trunk  of  this  species  which  we  measured  being  41  inches  in  cir- 
cumference at  several  feet  from  the  root.  The  splendid  Wistaria 
frutescens  climbed  up  the  trees  and  draped  their  branches ;  the 
graceful  cross  vine  {Bignonia  capreolata)  crept  peri^endicu- 
larly  up  the  larger  trunks,  its  dark  green,  lanceolate  leaves, 
arranged  symmetrically  in  right  angles  with  the  stem,  and  its 
clusters  of  trumpet-shaped  carmine  and  j^ellow  flowers,  or  long 
pendent  pods,  the  flowers  being  then  nearly  all  gone,  rendering 
this  fine  creeper  an  object  of  striking  beauty.  The  old  decaying 
trunks,  on  every  hand,  wefe  encased  in  a  thick  matted  covering  of 
the  Virginia  creeper  {Ampelopsis  quinque folia)  ^  and  appeared  like 
huge  columns  draped  in  green.  Smaller  woody  vines,  as  the 
Cocculus  Carolinus,  moonseed  {Menispermum  Canadense)^  wax- 
work (Celastrus  scandens),  green  briers  (Synilax  rotundifolia^  S, 
glauca,  S.  tamnoides^  S,  JValteri  I  S.  lanceolata !  and  perhaps  one 
or  two  other  species),  pipe  vines  (Aristolochia)  and  many  others 
screened  the  shrubbery  or  festooned  the  underwood,  while  a  great 
variety  of  herbaceous  vines,  far  too  numerous  to  name  in  full, 
trailed  over  the  undergrowth  or  ran  up  the  shrubbery.  Chief 
among  these  were  the  virgin's  bowers  {Clematis  Pitcheri^  C.  viorna 
and  C.  Virginiaiia)^  the  yeWow  passion  ^ower  (Passijlora  lutea), 
wild  cypress  vine  {Qnamoclit  coccinea)^  wild  blue  morning  glory 
{Ipomcea  nil),  Rutland  beauty  (Calystegia  sepitim  and  C.  spith-^ 
amed)  balsam  apple  {Echinocystis  lobata),  wild  hop  {Ilumulus 
lupulus),  wild  yam  {Dioscorea  villosa)  and  carrion  flower  {Smilax 
herbacea).  Besides  these  were  the  several  species  of  dodder  (Cus- 
cuta)  which  spread  a  carpet  of  orange-colored  yarn,  as  it  were, 
over  the  herbage,  and  numerous  species  of  delicate  Leguminosce^ 
with  handsome  pea- like  flowers,  nestled  meekly  beneath  the  ranker 
herbage,  or  accompanied  the  other  vines  in  their  spiral  ascent. 
Very  often  the  smaller  vines  twined  around  the  larger ;  and  in  one 
instance  we  noticed  five  species  thus  ascending  one  tree.  They 
were  Rhus  radicans,  Tecoma  radicans,  Smilax  rotundifolia,  Celas- 
trus  scandens  and  Menispermum  Canadeiise. 

In  this  neighborhood  we  found  no  cypress  swamps  and  did  not 
Lear  that  any  occurred  there.  But  about  twenty  or  thirty  miles  to 
the  northward,  just  across  the  mouth  of  White  River  and  on  the 
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point  of  land  known  as  "the  neck?  between  that  stream  and  the 
Wabash,  is  a  C3'press  swamp  of  very  considerable  extent,  embrac- 
ing, according  to  the  report  of  the  Indiana  Geological  Survey  (p. 
179),  an  area  of  17,000  acres  !  I  have  visited  this  swamp,  but  as 
yet  have  only  just  entered  its  borders,  a  penetration  into  its  centre 
being  almost  a  matter  of  impossibility ;  and,  if  possible,  is  at- 
tended by  great  difficulties  and  fatigue.  In  June  and  July,  1871, 
I  made  several  attempts  to  explore  to  my  satisfaction  these  cypress 
ponds,  but  partly  from  want  of  familiarity  with  the  locality,  and 
partly  from  the  great  difficulties  encountered  in  penetrating  the 
almost  impassable  undergrowth  and  debris,  became  tired  out 
before  I  had  fairly  found  myself  surrounded  by  cypresses.  In 
these  swamps,  the  bald  cypress  (Taxodinm  distichtim)  is,  of 
course,  the  prevailing  growth ;  but  the  gigantic  pillars  of  this 
species  overtop  a  smaller  growth  of  such  trees  as  Nyssa  uniflora, 
Liqnidambar  styracijiua^  Gleditschia  monosperma^  and  such  others 
as  require  a  boggy  situation.  Though  the  finest  accessible  trees  of 
the  cypress  had  been  long  destroyed,  there  were  yet  a  few  stand- 
ing which  appeared  to  approach,  perhaps  to  exceed,  150  feet  in 
height,  while  there  were  trunks,  with  immense  conical  bases,  more 
than  10  feet  in  diameter.  I  have  no  doubt,  however,  that  the 
almost  inaccessible  recesses  of  the  swamp  contain  trees  of  this 
species  of  far  greater  dimensions.  In  the  portion  of  the  ''swamp" 
which  I  was  able  to  penetrate,  the  ground  was  not  overflowed,  but 
moist,  or  in  a  few  spots  bogg}',  with  now  and  then  a  lagoon  of 
clear  water  —  clear  of  trees,  but  filled  up  with  aquatic  plants. 
One  must  penetrate  such  a  place  before  he  can  appreciate  its  diffi- 
culties ;  then  before  he  has  penetrated  fifty  feet  he  is  likely  to 
have  stumbled  over  a  dozen  logs,  butted,  every  few  steps,  against 
a  c\'press  "knee"  concealed  in  the  rank  weeds,  and  thereby 
tumbled  head-foremost  iuto  a  thorny  bush,  or  mired  in  the  black 
mud.  After  such  an  experience,  stopping  on  a  prostrate  log  to 
rest,  I  prepared  to  contemplate  my  surroundings  as  calmly  as  I 
could  while  wiping  the  sweat  from  my  eyes,  and  panting  with  the 
rough  treatment  I  had  met.  Except  upward,  a  view  in  an}'  direc- 
tion could  not  possibly  extend  beyond  a  few  rods.  The  tall 
cj^presses  stretched  their  arms  overhead,  though  often  they  were 
concealed  by  the  intervening  growth  of  smaller  trees,  or  by  the 
close  canopy  of  button  bush  (Cephalanthus)  and  spice  wood 
(Lindera).     The  fallen  trunks,  in  every  position,  from  an  angle  of 
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45  °,  as  when  arrested  in  their  fall  by  another  tree,  to  the  prostrate 
log,  were  in  every  stage  of  decay.  Some,  as  they  lay  rotting  on 
the  damp  ground,  were  as  high  as  the  head,  and  all  completely 
overspread  by  a  varied  growth  of  weeds,  which  here  take  a  hold 
upon  every  available  spot,  covering  as  completely  the  logs  and 
rubbish  as  they  do  the  ground. 

Emerging,  in  a  somewhat  dilapidated  condition,  from  thisun- 
derwopd,  a  beautiful  and  entirelj^  different  scene  lay  before  me ; 
a  "  pond,"  but  instead  of  a  sheet  of  dark  stagnant  water,  there 
spread  out  before  me  a  sea  of  green  vegetation,  with  the  grasses 
and  sedges  waving,  and  the  Nelumbiums  nodding,  in  the  gen- 
tle breeze,  while  the  graceful,  delicately  foliaged  willows,  which 
fringed  its  borders,  swayed  with  every  impulse  of  the  wind. 
Above  the  latter  reached  upward  the  spires  of  the  tall  cypresses, 
which  stretched  out  their  arms,  clad  in  their  fine  light  green  feath- 
ery foliage  ;  but  even  these  were  overtopped  by  occasional  gigantic 
sycamores  which  overlooked  the  entire  forest,  stretching  out  for 
miles  on  every  side.  This  pond,  which  occupied  an  area  of  about 
a  mile  and  a  half  in  length  by  a  maximum  breadth  of  perhaps  half 
a  mile,  was  at  this  time  nearly  dry,  in  consequence  of  the  protracted 
summer's  drought.  The  bed  from  which  the  water  had  entirely  dis- 
appeared was  covered  with  a  luxuriant  growth  of  handsome  and 
varied  species  of  grasses  and  sedges,  while  in  the  damper  spots 
stood  tall  blades  of  Scirpus  and  Typha ;  and,  in  the  dryer  places, 
patches  of  tall  marsh  Inallow  {Hibiscus  militaris  and  H,  Moscheu- 
tos).  Toward  the  centre  of  the  pond  the  ground  grew  gradually 
moister,  and  sustained  a  growth  of  Pontederia,  Sagittariae,  etc., 
then  miry,  and  supporting  the  broad  circular  leaves  of  Nelumbium, 
and  finally  formed  pools  of  shallow  water,  filled  with  Nuphar, 
Nymphsea  and  other  plants,  which,  being  inaccessible  to  us,  we 
could  not  determine.  As  we  walked  along,  about  knee-deep  in 
the  grasses  and  Polygonacem  of  the  drj^er  border  of  the  pond,  we 
shot  a  large  specimen  of  Nerodia  erythrogaster^  as  it  lay  on  the 
black  mud,  from  which  I  did  not  distinguish  it  until  almost  stepped 
upon.  As  the  moister  portions  were  neared,  the  great  blue 
herons  {Ardea  herodias)  would  fly  up,  startling  the  intruder  with 
their  horridly  discordant  squawk,  sometimes  accompanied  in  their 
retreat  by  great  white  herons  {Herodias  egretta)  ;  and  once  a  flock 
of  a  dozen  or  twenty  wood  ibis  {Tantalus  loculator)  were  dis- 
turbed in  their  rest  upon  the  branches  of  an  old  dead  sycamore 
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that  overhung  the  bank,  by  a  shot  which  we  hazarded  at  some  as 
they  flew  from  a  pool  a  hundred  yards  or  so  ahead  of  us.  In 
the  solitude  of  such  places  as  this,  these  birds  find  secure  retreats  ; 
and  from  the  half  dried-up  pools  have  their  fill  of  fishes,  Crustacea 
and  reptiles  which,  when  the  water  becomes  nearly  exhausted  by 
the  summer's  drought,  are  so  numerous  in  the  little  pools  to  which 
they  are  confined  as  to  keep  the  water  in  constant  agitation. 


THE  CALIFORXIAX  TRIVIA  AND   SOME 
POINTS   IN   ITS   DISTRIBUTION. 

BY   ROBERT    E.    C.    STEARNS. 

In   the  month  of  March,  1868,  Mr.   W.  G.  W.  Harford   and 
myself  made  a  short  visit  to  Monterey  for  the  purpose  of  collect- 
ing, devoting  most  of  the  time  to  an  investigation  of  the  outer 
Fi    144         ^^  ocean  shore  of  Point  Pinos  in  the  viciuitj^  of  the 
lighthouse.     Here   are  great  numbers   of    granite 
boulders  which  have  been  thrown  up  by  the  sea ;  by 
wading  in  at  low  tide  to  a  depth  of  two  or  three 
feet,  and   conveying  to  the   shore   such  stones  as 
^  ^?,^i^.  *»\^7    could  be  lifted  by  us,  we  were  able  to  make  a  de- 
— ^'  liberate  and  careful  examination.     Upon  the  under 

aauop  >  a.  ^.^^  ^^  somc  of  the  hcavy  boulders,  we  found 
numerous  colonies  of  the  corals,  Faracyathus  Steanisii  and  Balor 
nophyllia  elegans  (Fig.  144),  described  by  Prof.  Verrill  of  Yale; 
when  first  taken  from  the  water  and  therefore  alive,  these  corals 
are  of  a  beautiful  red  color,  a  shade  between  orange 
and  scarlet,  and  vivid  as  a  coal  of  fire ;  when  dead  the 
stony  portion  soon  fades  and  becomes  a  dingy  white. 
Upon  these  brilliantly  colored  coral  animals,  the 
animal  of  Trivia  Californica  (Fig.  145,  shell,  enlarged 
twice)  subsists,  at  least  in  part,  for  I  cannot  assert 
that  it  does  not,  like  other  Californians,  seek  a  variety   ^  ,  ,     ,  „ 

'  '  -^      Trivia,  shell. 

in  its  bill  of  fare,  and  it  is  not  unlikely  that  it  feeds 
sometimes    upon   the  jelly-like  portion   of   the   living   sponges. 
The  animal  of   Trivia    Califoniica  (Fig.  146,  enlarged  twice) 
is  of  the  same  color  as  the  animal  of  B,  elegans;  the  mantle  and 
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Fig.  146. 


Fig.  147. 


body  a  vivid  orange-scarlet ;  the  body  proportionally  very  much 
shorter  posteriorly  and  narrower  than  in  Trivia  Europcea  IVIont. 
(Fig.  147,  natural  size),  as  figured  in  Adams'  Genera,  Vol.  iii, 
pi.  28,  fig.  5 ;  towards  and  at  the  end  of  the  proboscis,  the  color 
tones  into  a  reddish-brown  ;  the  eyes  are  upon  slight  protuberances 
upon  the  outer  base  of  the  tentacles ;  the  color  of  the  mantle 
(which  is  quite  thin  and  almost  transparent)  when  extended  over 
the  back  of  the  shell  is  neutralized  by  the  purple  color  of  the 
latter,  and  the  edge  of  the  mantle  appears  to  be  slightly  waved, 
and  is  alternately  closely  dotted  with  small  whitish  and  brownish 
spots ;  small  whitish  papillose  spots  may  also  be  seen  irregularly 
placed  on  the  surface  and  sides  of  the  mantle ;  the  animal  is  quite 
active ;  from  a  fancied  resemblance 
to  beans,  our  Spanish  Califomians 
residing  along  the  coast  call  the  shells 
which  they  frequently  find  on  the 
beaches,  '*  frijoles."  The  Trivia  is 
also  found  in  the  Gulf  of  California. 
An  interesting  fact  pertaining  to 
the  distribution  of  this  and  quite 
likely  other  related  species  is  worthy 
of  notice.  Bodega  Head,  where  in 
June,  18G7,  accompanied  by  Dr.  W. 
Newcomb,  I  made  a  collection,  i^ 
about  one  hundred  and   forty  miles 

north  of  Point  PinOS,  and  consists   of  trivia  Cal.fomlcn.     Trivia  Europ:... 

an  abrupt  but  not  very  extensive  outcropping  of  coarse  granite 
similar  to  the  rocks  of  Point  Pinos ;  at  Bodega  I  detected  the 
same  species  of  corals  and  the  Trivia,  subsequently  collected  at 
the  Montere}^  station ;  the  corals  seem  to  affect  the  harder  rock, 
for  at  the  intervening  points  where  I  have  made  collections,  I 
have  been  unable  to  find  either  of  the  corals  or  a  solitary  Trivia, 
the  coast  being  composed  almost  exclusively  of  the  sedimentary 
rocks. 

The  common  shore  shell,  Littorina  planaxis^  also  appears  par- 
tial to  the  granite,  though  sometimes  found  on  the  shales. 

From  the  above  it  may  be  inferred,  other  requirements  being 
present,  especially  the  proper  temperature  of  the  water,  that  the 
occurrence  of  the  corals  is  coincident  with  the  presence  of  the 
granite,  that  of  the  Trivia  with  the  corals  upon  which  it  feeds ; 
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it  may  be  that  the  Littorina,  the  animal  unlike  that  of  the  Trivia 
being  a  vegetarian,  finds  its  favorite  food  in  some  marine  vege- 
table form  peculiar  to  the  granite,  or  that  some  form  of  vegetation, 
which  grows  upon  the  shales  as  well  as  the  harder  rock,  has  some 
quality  imparted  to  it  by  the  granite  which  renders  it  more  pala- 
table to  the  Littorina,  and  hence  its  apparent  preference  for  a 
granitic  habitat  or  station. 


THE  ALPINE   FLORA  OF   COLORADO. 

BY    REV.  E.  L.  GREENE. 

By  means  of  the  collections  made  and  distributed  a  few  years 
since  by  Dr.  C.  C.  Parry  and  Messrs.  Hall  and  Harbour,  the 
botany  of  the  Alpine  region  of  the  Rocky  Mountains  is  very  well 
represented  to  the  few  who  have  been  able  to  avail  themselves  of 
sets  of  specimens  made  by  these  collectors.  Dr.  Parry  has  been 
collecting  in  this  region  again  during  the  past  season,  and  will 
probably  soon  be  ready  to  distribute  sets  that  will  very  beautifully 
represent  this  Alpine  flora  of  our  West.  For  the  pleasure  of 
many  interested  parties,  who  may  fail  to  procure  these  rare  and 
valuable  collections,  we  purpose  giving,  through  our  common 
friend  the  Naturalist,  a  brief  sketch  of  some  of  these  beauties 
of  the  higher  mountains,  as  they  appear  to  one  who  has  more  than 
once  visited  them  in  their  Alpine  homes. 

At  the  altitude  of  nearly  eleven  thousand  feet,  as  one  passes 
upward  among  the  pines  and  spruces  which  become  more  scatter- 
ing in  numbers,  and  more  and  more  dwarfed  in  stature,  because 
we  are  rapidly  approaching  the  limit  of  trees,  no  one  who  notices 
flowers  will  fail  to  obser\'e  first  of  all,  the  brilliant  painted  cup 
(Castilleia),  the  scarlet  flowered  varieties  of  which  might  at  first 
be  mistaken  for  the  common  Castilleia  coccinea.  But  this  plant  is 
of  a  quite  distinct  species ;  and  notwithstanding  the  exceeding 
brightness  of  its  flowers,  at  this  particular  altitude,  passing  as  they 
do  into  almost  every  possible  shade  of  red,  and  sometimes  to  a 
beautiful  mauve  or  purple  (so  that  it  is  difl3cult  to  find  two  differ- 
ent roots  producing  the  same  color  of  flower),  its  true  name  is 
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Castllleia  pallida^  or  pale  painted  cup ;  for  in  the  marshes  below, 
say  at  an  altitude  of  seven  thousand  feet,  and  from  that  point 
upwards  to  near  the  timber  line,  wherever  the  plant  grows,  it  bears 
handsome  pale  cream-colored  flowers.  Also  above  the  timber  line 
where  it  again  appears  and  continues  in  a  very  reduced  form  to 
flourish  at  twelve  thousand  feet,  the  flowers  are  pallid  again, 
though  with  a  more  decidedly  yellowish  cast,  in  the  very  dwarf 
and  high-alpine  variety. 

One  seldom  meets  with  such  exceedingly  beautiful  wild  flowers 
as  are  found  in  just  this  region  of  the  last  of  the  trees.  From 
their  sources  on  the  borders  of  snow  fields  just  above,  noisy 
streamlets  come  dancing  down,  their  banks  often  fairly  crowded, 
and  their  foaming  waters  hidden  by  the  luxurifint  foliage,  and 
pendent  blue  flower-clusters  of  Mertensia  Sibirica.  Where  the 
stream  is  broader  and  the  water  shallow,  the  splendid  Primula 
Parryi  almost  startles  you  as  you  come  suddenly  upon  it,  so 
tropically  rich  are  its  light  green,  showy  leaves,  and  its  heavy 
umbels  of  large,  magenta-purple  flowers.  Altogether  the  finest 
plant  of  the  Rocky  Mountains,  it  seems  almost  strange  that  it 
should  have  selected  its  home  so  near  the  everlasting  snows,  and 
in  a  region  so  remote  from  the  haunts  of  men.  It  grows  usually 
in  thick  clumps,  in  the  midst  of  shallow  parts  of  the*  streams,  its 
roots  running  down  among  the  rocks  ;  though  sometimes  we  have 
found  it  in  very  wet,  shady  ground  away  from  the  running  waters. 

Saxifraga  punctata^  with  very  fine  roundish  leaves,  and  elegant 
panicles  of  pinkish  flowers,  usually  grows  in  the  shallow  streamlets 
with  this  beautiful  Primula,  and  also  Mhnulus  luteus^  well  enough 
known  in  some  fine  cultivated  varieties.  In  wet  shade  at  about 
this  altitude  we  find  plenty  of  Ccdtha  leptosepula,  calling  to  mind 
the  marsh  marigold  so  abundant  in  wet  meadows  on  the  other  side 
of  the  Mississippi ;  but  this  Alpine  species  bears  only  one  flower  j 

to  a  stem,  the  color  of  which  is  bluish  outside  and  white  within. 
Nor  must  we  omit  to  mention  the  beautiful   perennial   larkspur  ' 

{Delphinium  elatum)^  whose  deep  blue  spikes  are  another  decided 
ornament  to  tliis  region ;  nor  the  two  very  pretty  purple-flowered  ? 

species   of  Pedicularis  (P.  Groenlandica  and  P.  Sudetica)  ;   nor  5 

Pamassia  fimhriata  with  its  beautifully  fringed  white  petals.  \ 

In  drier  soils,  among  the  now  dwarfed  and  scattering  pines 
{Pinus  contorta  and  P.  aristata)^  we  find  plenty  of  a -very  pretty, 
small,  blue-flowered  Polemonium  (P.  pvlchellum)^  and  likewise  a 
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variety  of  Eriogonum  umbellatum^  with  cream- colored  umbels. 
And  here  we  must  leave  unmentioned  almost  countless  species  and 
varieties  of  Senecio,  several  interesting  saxifrages  and  crowfoots, 
and  daisy-like  Erigerons,  and  pass  upward  toward  the  snows. 
Leaving  below  the  last  of  the  stunted  specimens  of  spruce  and 
pine  and  rising  to  those  vast,  treeless,  grassy  slopes  that  lie  just 
abo\'^  the  limit  of  trees,  we  enter  upon  a  new  field.  Woody  plants 
are  yet  represented  by  straggling  willows  of  several  species, 
growing  possibly  to  the  height  of  one  or  two  feet,  and  often 
monopolizing  considerable  tracts  of  land.  One  may  chance  also 
to  find  a  patch  of  the  rare,  high-alpine  laurel,  attaining  a  height 
of  perhaps  one  inch,  but  bearing  beautiful  large  red  flowers.  This 
is  supposed  to  he  a  form  of  Kalmia  glaiica.  It  is  however  seldom 
met  with.  Of  herbaceous  flowering  plants,  here  at  an  altitude  of 
twelve  thousand  feet,  there  yet  remain  some  splendid  examples. 
Polemonium  confertum^  in  its  typical  form,  is  one  of  the  finest  of 
this  handsome  genus ;  5'et  this  is  surpassed  b}-  a  variety  (P.  con- 
fertum^  var.  mellitum)  of  the  same  species.  The  first  mentioned 
form,  growing  on  bleak,  open  ground,  either  level  or  sloping 
northward  or  westward,  is  smaller  every  way,  except  in  the  dark- 
blue  corolla.  The  variety  grows  taller,  has  a  luxunant  foliage, 
and  usually'  pale  or  almost  white  flowers.  It  has  gained  some 
excellent  points  of  character  by  selecting  for  its  abiding  places 
the  shelter  of  high  rocks,  on  the  south  sides  where  it  is  well 
protected  from  cold  winds  and  driving  stx)rms  of  snow,  which  not 
unfrcquently  visit  these  sublime  heights,  even  in  August,  the 
flower  month ;  and  that,  to  the  greater  inconvenience  of  flower 
gatherers,  than  of  the  flowers  themselves.  The  largest  plant  of 
these  altitudes  is  a  coarse,  hoary  composite  (Actinella  grandiflora)^ 
growing  some  eight  or  ten  inches  high,  and  producing  heads  of 
yellow  flowers  as  large  as  those  of  the  wild  sunflower  of  the 
plains.  Here,  where  so  few  things  rise  to  the  height  of  more  than 
two  or  three  inches,  this  species  becomes  very  conspicuous.  It 
usually  grows  on  very  exposed  situations,  and  the  large  heads  of 
flowers,  borne  upon  stout  and  well  clothed  stems,  turn  their  backs 
to  the  storms,  and  remain  stoically  indifferent  to  the  peltings  of 
every  sleeting  blast  that  sweeps  over  their  dreary  abode.  Meriea- 
sia  alpina  is  one  of  the  most  elegant  of  these  tenants  of  the 
heights.  With  its  stems,  thiee  or  four  inches  high,  bearing 
bunches  of  deep  blue,  nodding  flowers,  it  looks  remarkably  pretty, 
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and  is  withal  quite  showy  among  so  many  plants  of  smaller  growth. 
Here  we  find  two  very  interesting  Alpine  clovers,  Tnfolium  dasy- 
phyllum  and  T,  nanum. '  The  former  is  much  reduced  in  size, 
the  stems,  two  or  three  inches  high,  supporting  the  large  heads  of 
pink  and  purple  flowers,  are  conspicuously  longer  than  the  leaves. 
T,  nanum  grows  chiefly  on  very  bleak  and  barren  summits,  and  is 
yet  far  smaller.  It  can  scarcely  be  said  to  have  even  a  flower- 
stalk.  The  flowers,  too,  are  not  produced  in  heads  as  in  other 
species,  but  grow  either  singly,  or  two  together ;  they  are  very 
large,  of  a  pink  color,  and  lie  as  closely  as  they  can  to  the  matted 
leaves.  The  pale  green  spreading  masses  of  the  minute  Phlox 
Hoodit,  when  out  of  bloom,  would  very  likely  be  passed  by  for 
patches  of  moss ;  but  now  they  are  dotted  all  aver  or  fairly  whi- 
tened with  pink-eyed  flowers,  and  are  perfectly  charming.  Silene 
acatdis  is  another  of  these  matted,  mossy,  Alpine  beauties,  with 
almost  stemless,  purple  flowers.  Saxifraga  serpyllifolia^  almost 
the  smallest  saxifrage  one  meets  with  here,  has  remarkably  large, 
golden-3'ellow  petals.  And  now,  just  a  little  above  us,  begin  the 
long,  white  lines  or  extended  fields  of  never-melting  snows.  We 
hasten  to  their  borders,  curious  to  see  what  floral  beauties  have 
chosen  to  bloom  there  ;  and  we  find  not  a  few  very  notable  ones. 

Within  six  feet  of  the  snow  grows  the  small  but  bright-eyed 
and  pretty  Primula  angustifolia ;  Lloydia  serotina^  a  rather  small 
liliaceous  plant,  with  solitary  white  flowers ;  Gentiana  frigida^  a 
handsome  gentian  with  large  corollas,  white,  marked  and  speckled 
with  blue,  and  which  are  not  afraid  to  expand.  Eritrichium  areti- 
oides  is  a  most  elegant,  forget-me-not-like  plant  of  about  this 
altitude,  growing  in  very  small,  silvery  masses  and  sending  out 
very  short  stems  with  the  very  prettiest  bright  blue  flowers.  The 
showiest  of  all  is  Ranunculics  adoneus^  a  crowfoot  with  rather  stout 
stems,  small  and  finely  divided  leaves,  and  rem^kably  large  and 
well-formed  golden  petals.  It  is  certainly  one  of  the  very  finest 
species  of  its  genus,  and  even  shows  some  inclination  to  produce 
double  flowers.  Snow  banks  that  are  shut  in  closely  by  high 
surrounding  mountains  seem  as  if  bordered  with  gold  by  the 
abundance  of  this  plant. 

On  3*et  higher  and  drier  points  are  many  more  very  interesting 
species,  of  which  we  will  speak  of  one  here  and  there.  Among 
some  of  the  highest  cliffs  one  finds  in  the  crevices  of  the  rocks 
a   beautiful    small-flowered    columbine,   a  variety   of   Aquilegia 
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vulgaris.  Claytonia  Arctica,  var.  megarldza^  with  large  tufts  of 
broad,  fleshy  leaves,  grows  on  some  very  barren  summits  among 
the  rocks,  and  by  tlie  freshness  of  its  appearance  in  such  a  place, 
away  above  the  range  of  the  most  dwarfed  of  high-alpine  plants, 
almost  astonishes  yon.  The  flowers  are  quite  similar  to  those  of 
Claytonia  Virginica^  and  the  whole  plant  is  rather  fine  looking. 
It  has  a  marvellously  large  fleshy  root,  from  which  it  was  named 
by  Dr.  Parry,  C.  megarhiza.  A  little,  yellow-rayed  composite, 
with  heads  of  flowers  scarcely  raised  above  the  surface  of  the 
rocky  ground,  is  Aplopappus  pygma^us;  a  pygmy  indeed  in  contrast 
with  some  of  its  kindred  species  of  the  lower  mountains  and  of 
the  plains.  A,  Lyallii  is  another  very  dwarf,  high-alpine  species 
less  frequently  met  with. 

Talinum  j)ygmaum  is  a  fine  little  dwarf,  looking  very  like  a 
Claytonia,  but  producing  among  its  tufts  of  narrow  fleshy  leaves 
numerous  very  bright  purple  flowers. 

There  remain  yet  many  of  these  Alpine  flowers  well  worth 
notice ;  but  we  are  now  far  above  the  *'  music  of  the  pines," 
looking  downward  over  many  a  silvers  lake,  and  over  many  a 
wide-extended  field  of  dazzling  snow.  Eastward  lies  the  blue  line 
of  distant  plains,  and  near  ug  in  the  west  are  piled  range  on 
range  of  snow-streaked,  rock}'  Mountains.  The  flowers  that  bloom 
at  our  feet  we  shall  forget  a  moment,  and  enjoy  the  wondrous 
grandeur  of  this  sublime  landscape  into  which  our  botanizing  has 
so  delightfully  led  us. 


CERTAIN   PECULIARITIES   IN   THE  CRANIA   OF 
THE    MOUND-BUILDERS." 

•  BY  J.  W.  FOSTER,  LL.  D.* 

The  "Kennicott  Mound,"  near  Chicago,  yielded  three  frontal 
bones — the  only  parts  of  the  skeletons  capable  of  preservation  — 

*  An  abstract  of  a  paper  read  before  the  Dubuque  Meeting  of  the  American  Associ- 
ation for  the  Advancement  of  Science,  Aug.,  1872. 

AHer  giving  an  account  of  the  several  skulls  that  he  had  examined  ft'om  mounds  in 
Indiana,  Illinois  and  Iowa,  with  a  comparison  of  them  with  various  other  skulls,  illus- 
trated by  a  number  of  drawings.  Dr.  Fos-ter  gives  his  conclusions  regarding  the 
distinctive  characters  of  the  crania  of  the  mound-budding  race,  which  we  quote  entire, 
preceded  by  a  copy  of  a  drawing  of  the  singular  skull  from  the  "Kennicott  Mound," 
and  his  remarks  upon  It.  We  regiel  Uiat  we  are  unable  to  print  the  paper  In  Hill,  butwe 
trust  that  it  wiU  soon  appear  in  the  volume  of  the  Proceedings  of  the  meeting.  —Eds. 
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Fig.  143. 


which  were  also  indicative  of  a  low  tj^pe.  In  two  instances  there 
was  a  rapid  narrowing  in  the  temporal  region ;  the  plates  were 
extraordinarily  thick  ;  the  superciliary  ridges  were  massive,  stand- 
ing out  like  ropes  ;  the  orbital  processes  were  profoundly  notched  ; 
and  the  frontal  bone  was  much  prolonged  towards  the  coronal 
suture.  Figure  148,  reduced  one-half,  represents  one  of  these 
bones.  No  one,  I  think,  can  view  this  fragment  of  a  skull 
with  its  superciliary  ridges  projecting  far  beyond  the  general 
contour  both  laterally  and  in  front,  and  the  low  flat  forehead 
with  its  thick,  bony  walls,  without  coming  to  the  conclusion  that 
its  possessor  was  a  ferocious  brute.  The  prize-fighter  of  this 
day  might  envy  such  a 
frontispiece,  adapted 
to  withstand  any  de- 
gree of  pommelling,  or 

almost  even  to  turn  a         ^^^^K^'  "^ 

musket  ball. 

Distinctive  Char- 
acters. —  The  skulls 
which  I  have  described 
possess  peculiarities 
which  ally  them  more 
nearly  with  the  Mon- 
golian race  than  with 
the  negro  or  Euro- 
pean.    They  belong  in 

one    respect    to    what   Frontal  portion  of  a  Skull  from  '*  Kennlcott's  Mound,**  near 

Dr.  Pritchard  calls  the  '''''''"''  "^ "'  «"»--'"-y  ^^^^-• 

Pyramklcil  type,  but  in  other  respects  they  present  characters 
which  are  mi  generis.  The  pyramidal  form,  seen  in  cross  section, 
arises  from  the  peculiar  conformation  of  the  malar  bones,  giving 
an  outward  sweep  to  the  zj'gomatic  arches. 

I  append  a  synopsis  of  what  I  regard  as  the  distinctive  charac- 
ters of  the  Mound-builder's  skull,  selecting  for  the  purpose  the  one 
represented  by  Fig.  149,  which  belongs  to  neither  the  lowest  nor  the 
highest  forms  ;  and  that  the  reader  may  compare  these  peculiarities 
with  those  of  the  idiot  as  given  by  Humphry,  I  shall,  as  far  as  con- 
venient, follow  his  order  of  description.  It  is  to  be  regretted  that 
in  all  my  specimens,  with  a  single  exception,  the  facial  bones  are 
wanting. 
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In  examining  this  skull  in  its  general  outlines  the  observer  is 
struck  by  the  scantiness  of  brain  capacity,  seen  in  the  narrow  fore- 
head, the  receding  frontal  bone,  and  a  similar  recession  in  the  re- 
gion of  the  lambdoidal  suture,  which  give  to  the  vertex  an  undue 
prominence,  and  to  the  longitudinal  arc  an  outline  approaching 
in  form  a  Gothic  arch. 

That  portion  of  the  occipital  bone  behind  the  foramen  magnum, 

Fig.  149. 

h 


Typical  Skull  of  tlie  Monnd-bullder. 
a.  Glabella.  d,  Occipital  crest. 

6,  Coronal  sntnre.  *,  Squamosal  suture, 

c,  Lambdoidal  suture.  /,  Foramen  niaguuui. 

instead  of  being  continued  in  a  straight  line,  as  in  the  well-devel- 
oped European  skull,  curves  up  to  the  occipital  crest. '  The  occip- 
ital condyles  are  small,  and  "  the  basilar  portion  of  the  occipital 
bone  ascends  with  unusual  obliquity  from  them."  "  The  foramen 
magnum  and  the  other  foramina  for  nerves  at  the  base  are 
comparatively  large ;  the  foramina  for  vessels  as  well  as  the 
grooves  for  the  sinuses  are,  on  the  other  hand,  comparatively 
small."  The  post-glenoid  process,  as  in  the  negi'o,  is  strongly 
marked.  The  occipital  crest  is  highly  ridged,  and  arched  con- 
vexly  like  the  figure  rr\ ,  and  the  point  where  these  arches  intersect 
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forms  the  extremity  of  the  skull.  The  temporal  fossae  are  deep 
and  the  temporal  ridge  is  prominent.  The  apex  is  about  midway 
between  the  coronal  and  lambdoidal  suture.  The  parietal  plates 
instead  of  swelling  into  a  rounded  outline,  are  flattened.  The 
suture  connecting  the  squamous  bone  with  the  parietal  is  less 
convex  than  in  the  European,  and  in  this  respect  approaches  that 
of  the  chimpanzee  and  the  lower  animals,  which  is  nearly  straight. 
The  superciliary  ridges  are  strongly  marked  and  project  beyond 
the  general  contour  of  the  brain  case,  and  the  glabella  forms  the 
extreme  point  of  the  anterior  portion  of  the  skull.  The  orbits, 
where  bounded  by  the  superciliary  ridges  and  the  nasal  septum, 
owing  to  the  deep  supraorbital  notch,  are  of  a  quadrangular  shape. 
The  frontal  eminences  are  very  slight,  which  make  the  superciliary 
ridges  more  conspicuous,  and  the  forehead  more  retreating.  The 
zygomatic  arches  swell  out  beyond  the  parietal  walls,  which  in  the 
European  skull  so  far  overhang  as  to  conceal  them  in  the  vertical 
view.  From  this  point  of  observation  it  may  be  said  that  all  the 
exterior  prominences  are  visible, — the  occipital  protuberance,  the 
zygomatic  arches,  and  the  superciliai^  ridges. 

The  frontal  bone  is  of  great  strength  and  slopes  backward, 
encroaching  on  the  parietals  and  giving  origin  to  a  low  forehead. 
In  the  lower  animals  this  bone  becomes  nearly  horizontal  and  is 
placed  behind  the  eyes.  '*  In  proportion,"  says  Humphrj',  "  as 
the  cranial  portion  slopes  backwaid,  so  do  its  facial  buttresses  — 
the  nasal  and  angular  processes — slant  forwards  ;  and  in  propor- 
tion as  the  brain  is  well  developed  and  the  cranial  part  of  the  bone 
is  upright,  so  are  the  facial  processes  directed  perpendicularly 
downwards.  In  the  lower  animals  for  instance,  they  grow  directly 
forwards,  in  the  lower  races  of  mankind  they  grow  downwards 
and  forwards,  and  in  the  best  formed  human  skulls  they  grow 
almost  verticall}'  downwards." 

Such  are  the  characters  which  seem  to  predominate  in  the 
mound-builders'  skulls, — characters  which  distinguish  them  from 
the  negro  on  the  one  hand  and  the  Teuton  on  the  other.  Indi- 
vidual variations  occur,  as  might  be  expected,  for  we  are  not  to 
suppose  that  all  have  been  cast  in  a  single  mould.  All  the 
specimens  indicate  a  low  intellectual  organization  little  removed 
from  that  of  the  idiot. 

On  comparing  the  figure  with  a  European  skull,  these  anatomical 
traits  will  be   apparent  by  contrast ;   particularly  the  increased 
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development  of  the  frontal  and  parietal  regions,  the  outward 
curving  of  the  occiput,  the  horizontality  of  the  line  between  the 
occipital  ridge  and  the  foramen  magnum,  and  the  convexity  of 
the  squamosal  suture. 

It  is  the  preponderance  of  the  brain  case  over  the  facial  por- 
tion of  the  head  that  gives  to  man  his  superiority  as  compared 
with  the  lower  animals ;  and  we  estimate  the  intellectuality  and 
capacity  for  improvement  in  the  several  races  of  men  by  the  same 
standard.  The  skull  in  size  and  outline  has  a  general  conformity 
to  the  enclosed  brain.  The  bony  walls  take  their  shape  from 
the  nervous  tissue,  as  the  shell  of  the  oyster  is  shaped  to  accom- 
modate its  living  tenant.  The  brain  is  undoubtedly  the  seat  of* 
mental  activity ;  and,  without  endorsing  phrenology  in  all  its 
details,  we  may  affirm  that  a  particular  form  of  skull  is  indicative 
of  particular  traits  of  character.  We  place  the  seat  of  the  intel- 
lectual faculties  in  the  anterior  lobe ;  of  the  propensities  which 
link  us  to  the  brute  in  the  middle  lobe ;  and  of  those  which 
appertain  to  the  social  affections  in  the  posterior  lobe.  The  pre- 
dominance of  any  one  of  these  divisions  in  a  people  would  stamp 
them  as  either  eminently  intellectual,  or  eminently  cruel,  or  emi- 
nently social.  The  mound-builders,  assuming  these  skulls  to  be 
typical,  were  doubtless  neither  eminent  for  great  virtues  nor  great 
vices,  but  were  a  mild,  inoffensive  race,  who  would  fall  an  easy 
prey  to  a  crafty  and  cruel  foe.  Under  the  guidance  of  a  superior 
mind,  we  can  imagine  that  they  would  be  content  to  toil,  without 
weighing  deliberately  the  nature  or  amount  of  the  reward.  Like 
the  Chinese  they  could  probably  imitate,  but  not  invent;  and, 
secure  from  the  irruption  of  enemies  they  would,  in  time,  develop 
a  rude  civilization. 

The  Indian  possesses  a  conformation  of  skull  which  clearly 
separates  him  from  the  prehistoric  mound-builder.  And  such  a 
conformation  must  give  rise  to  different  mental  traits.  His  brain 
as  compared  with  the  European,  according  to  George  Combe, 
differs  widely  in  the  proportions  of  the  different  parts.  The  ante- 
rior lobe  is  small,  the  middle  lobe  large,  and  the  central  convolu- 
tions on  the  anterior  lobe  and  upper  surface  are  small.  The 
brain  case  is  box-like  with  the  corners  rounded  off;  the  occiput 
extends  up  vertically  ;  the  frontal  ridge  is  prominent ;  the  cerebral 
vault  is  pyramidal ;  the  interparietal  diameter  is  great ;  the  super- 
ciliary ridges  and  zygomatic  arches  sweep  out  beyond  the  gen- 
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eral  line  of  the  skiiU ;  the  orbits  are  quadrangular ;  the  forehead 
is  low ;  the  cheek  bones  high ;  and  the  jaws  prognathous.  His 
character,  since  first  known  to  the  white  man,  has  been  signalized 
by  treachery  and  cruelty.  He  repels  all  efforts  to  raise  him  from 
his  degraded  position  ;  and  whilst  he  has  not  the  moral  nature  to 
adopt  the  virtues  of  civilization,  his  brutal  instincts  lead  him  to 
welcome  its  vices.  He  was  never  known  voluntarily  to  engage 
in  an  enterprise  requiring  methodical  labor ;  he  dwells  in  tempo- 
rary and  movable  habitations  ;  he  follows  the  game  in  their  migra- 
tions ;  he  imposes  the  drudgery  of  life  upon  his  squaw ;  he  takes 
no  heed  for  the  future.  To  suppose  that  such  a  race  threw  up  the 
long  lines  of  circumvallations  and  the  symmetrical  mounds  which 
crown  so  many  of  our  river-terraces  is  as  preposterous  almost,  as 
to  suppose  that  they  built  the  pyramids  of  Kgypt. 

In  the  results  of  archaeological  explorations,  at  oth^r  points  on 
this  hemisphere,  we  have  evidences  of  the  existence  of  races  whose 
skulls  had  many  of  the  distinctive  features  which  appertain  to 
those  of  the  mound-builder. 

Dr.  Lund,  a  distinguished  Swedish  naturalist,  many  years  ago  in 
the  bone  caves  of  Minas  Gordas,  Brazil,  found  the  remains  of  men 
associated  with  thost?  of  extinct  quadrupeds,  under  circumstances 
which  led  him  to  believe  that  the  whole  were  contemporaneous. 
In  his  communications  to  the  Geographical  and  Historical  Society 
of  Brazil,  an  abstract  of  which  was  forwarded  to  Dr.  Morton  by 
Lieutenant  Strain,  he  says  : 

"The  question  then  arises,  who  are  these  people?  Of  what  race, 
and  what  their  intellectual  perfections?  The  answers  to  these 
questions  are,  happily,  less  difficult  and  doubtful.  He  examined 
various  crania  in  order  to  determine  the  place  they  ought  to 
occup}'  in  anthropology.  The  narrowness  of  the  forehead,  the 
prominence  of  the  z^'gomatic  bones,  the  maxillary  and  orbital 
conformation,  all  assign  to  these  crania  a  place  among  the  cliarac- 
teristics  of  the  American  race,  and  it  is  known  that  tlie  race  which 
approximates  nearest  this,  is  the  Mongolian  ;  and  the  most  dis- 
tinctive and  salient  character  by  which  we  distinguish  between 
them  is  the  greater  depression  of  the  forehead  in  the  former.  In 
this  point  of  organization,  these  ancient  crania  show  not  only  the 
peculiarity  of  the  American  race,  but  this  peculiarity,  in  many 
instances,  is  in  excessive  degree,  even  to  the  entire  disappearance 
of  the  forehead," 

"  We  know  that  the  human  figures  found  sculptured  on  the 
ancient  monuments  of  Mexico,  represent,  for  the  greater  part,  a 
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singular  conforraation  of  head,  being  without  forehead,  the  crania 
retieating  backward  immediately  above  the  superciliary  arch. 
This  anomaly,  which  is  generallj'^  ascribed  to  an  artificial  disfigura- 
tion of  the  head  or  taste  of  the  artist,  now  admits  of  a  more 
natural  explanation,  it  being  proved  by  these  authentic  documents, 
that  there  really  existed  in  this  country  a  race  exhibiting  this 
anomalous  conformation.  The  skeletons  which  were  of  both  sexes, 
were  of  the  ordinary  height,  although  two  of  them  were  above 
the  common  stature.  These  heads  according  to  the  received 
opinion  in  Craniology,  could  not  have  occupied  a  high  position 
intellectually."* 

Rivero  and  Tschudi,  whose  researches  in  South  America  com- 
mand confidence,  believe  that  the  artificial  disfigurement  of  the 
skull  which  prevailed  amongst  the  Inca-Peruviaus  owed  its  origin 
to  the  prior  existence  of  an  autochthonous  race  having  this  pecu- 
liarity ;  and  they  further  state  that  it  is  in  some  instances 
congenital,  as  it  is  seen  in  the  foetus  of  Peruvian  mummies. 

In  the  Peruvian  skull  figured  by  Tiedemann,  this  peculiarity  is 
also  represented. 

These  authorities  would  indicate  that  there  was  a  conformity  in 
the  craniology  of  the  earlier  races  on  this  hemisphere,  embracing 
the  primeval  people  of  Brazil,  the  platform-builders  of  Peru  and 
Mexico,  and  the  mound-builders  of  the  Mississippi  Valley. 

The  Peruvian  skull,  as  compared  with  the  Indian,  is  deficient  in 
capacity  being,  according  to  Morton,  no  greater  than  that  of  the 
Hottentot  or  New  Hollander.  In  measuring  155  crania  of  the  for- 
mer, the}'  gave  but  75  cubic  inches  for  the  bulk  of  the  brain,  while 
the  Teutonic  crania  gave  92  inches.  The  average  difference  be- 
tween the  Peruvian  and  Indian  is  9  inches  in  favor  of  the  latter,  f 

How  is  it  then,  it  has  been  asked,  that  with  this  low  mental  pow- 
er, these  Peruvians  should  have  been  able  to  construct  such  stupen- 
dous works,  and  develop  a  very  considerable  civilization,  while 
the  Indian,  with  far  greater  volume  of  brain,  exhibits  such  slight 
constructive  power  and  has  resisted  all  attempts  to  elevate  his 
condition?  Mr.  J.  S.  Phillips  has  attempted  to  answer  this  ques- 
tion : 

''The  intellectual  lobe  of  the  brain  of  these  people,  if  not  borne 
down  by  such  overpowering  animal  propensities  and  passions, 
would,  doubtless,  have  been  capable  of  much  greater  efforts  than 
dny  with  which  we  are  acquainted,  and  have  enabled  these  barbaric 
tribes  to  make  some  progress  in  civilization.     *     *     The  intel- 


*  Jour.  Acad.  Nat.  Sci.  Phllu.,  IHU.  t  Morton's  **  Crania  Amciicana.^' 
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lectiial  and  moral  qualities  of  the  Mexicans  and  Peruvians  are  left 
more  free  to  act,  not  being  so  subordinate  to  the  propensities  and 
violent  passions.* 

Below,  I  give  the  contours  of  the  most  anomalous  skulls  referred 
to  in  this  paper,  reduced  to  a  uniform  scale : 


Comparative  size  of  different  skulls. 

A.  Contour  of  European  Skull. 

B.  "       *'   that  from  Stlmpson's  Mound  Xo.  I. 

C.  '*       "   that  from  the  Neantlrrthal  Skull. 

D.  "       "   Ihat  from  the  Duulelth  Mound,  No.  9. 

E.  "       "    the  Chimpanzee. 

a.  The  glal>ella. 

b.  The  occipllal  crest. 


So  great  is  the  range  of  variation  in  the  crania  of  the  living 
tribes  of  men  that  it  is  unsafe  to  pronounce  upon  their  average 
capacity  except  from  an  examination  of  a  large  collection.  Thus 
far  but  few  authentic  mound-builders'  skulls  have  been  exhumed, 
and  they  indicate  that  that  race  must  be  ranked  intellectually  below 
the  lowest  types  of  Australia  and  Caledonia. 

Leaving  out  the  Engis  skull  which  shows  a  good  degree  of  intel- 
lectualit}^,  it  may  be  said  that  the  earliest  types  of  man  are  inferior, 
as  indicated  by  the  Neanderthal  skull,  as  well  as  by  those  recov- 
ered from  the  Danish  and  British  tumuli,  to  say  nothing  of  the 
strange  human  jaw  found  by  Dupont  in  Belgium,  which  approaches 

*  Appendix  to  Morton^ii  **  Phyeicul  Type  of  tho  American  Indian." 
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those  of  the  anthromorphous  apes,  and  another  jaw  of  analogous 
traits  found  by  the  Marqnift  do  Vihraj-e  in  France,  both  of  which 
are  mipi>osod  to  be  referable  to  tlie  dawn  of  the  human  period. 
There  is  nothing  to  iiiEliuate  umdc-ru  degeneracy,  whether  applied 
to  the  intdleetual  or  physical  capacity  of  the  Teutonic  race.  So 
far  from  it,  there  are  strong:  groiimlfi  for  believing  that  our  remote 
ancestors  llvud  in  bnitul  barbarism,  with  modes  of  thought  and 
daily  pursuits  tnr  different  from  those  of  the  educated  and  much- 
planiiiug  man  of  to-day  ;  and  tlirit,  through  a  state  of  progi-ession, 
long  continued,  often  checked,  but  still  acquiring  strength  to 
advance,  a  portion  of  the  huomn  family  have  been  able  to  attain 
a  hi£(h  degree  of  civilization  —  civilization  which  implies  intellect- 
ual culture  and  an  ability  to  render  the  forces  of  nature  subservi- 
ent to  Inimaii  wants  and  conveniences. 

That  the  investigator  may  comprehend  the  relative  rank  which 
the  mound  Imilder  occupied  in  what  I  may  call  the  scale  of  hu- 
manity, I  give  the  following  tables  i)f  measurements  of  the  crania 
of  the  superior  and  inferior  races  of  mankind,  as  they  exist  at  this 
day  ;  those  from  the  United  State?*  being  taken  from  "'The  Military 
and  Anthropological  Statistics  of  the  War  of  the  Rebellion,"  pub- 
lished by  the  Sanitary  Commission  under  the  editorship  of  Dr.  B. 
A,  GouUl,  and  those  from  foreign  sources  being  reproduced  from 
Huxley : 

TABLE  OF  BIEASUREMENTS. 
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White  SuMie™..,, ,,.,. ,.. 

2213 

1131 

13-31 

11-82 

14-48 

Iroqaoin , « ,.  ^  .*..,.  ^ ^ . . .  .*. .... 

22-48 

1208 

13-71 

1158 

14-45 

UQluLtOES  ..  .  I. «..■......■■■■■. .*..<<« ..I. I... 

22  00 
2191 

12-34 
1008 

14  11 
IS-ft-i 

1224 
11-55 

1355 

Negroefi..  ..<.»..........«..  t ....  «^  *#»*..*  ir.« ,..« . 

14-40 

In  the  following  table,  while  giving  the  measurement  of  English 
and  Australian  skulls,  as  well  as  of  those  known  as  the  Engis  and 
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Neanderthal  skulls  belonging  to  a  prehistoric  race,  I  also  append, 
for  the  purposes  of  comparison,  the  measurements  of  the  true 
mound-builders'  skulls  described  in  this  paper : 


TABLE   OF  MEASUREMENTS. 


NATIOXALITV. 


Eogl'lBh 

Australian  (No.  1) 

"  (So. 2) 

Engis,  Belgium 

Neanderthal,  Prussian  Empire 
Merom,  Indiana  (No.  4) 

"  "      (No.  5) 

"  •'      (No.  6) 

"  "      (No.  7) 

Chicago,  Illinois  (No.  1) 

La  Porte,  Indiana , 


A. 

B. 

C. 

D. 

E. 

21 

13-75 

12-60 

440 

7-87 

20  50 

13 

12 

475 

750 

22 

12  50 

10-75 

3-80 

790 

20  60 

13-75 

12-50 

4-75 

775 

23 

12 

10 

3-75 

8 

2050 

12-87 

11-25 

4 

7-25 

2002 

12-87 

12 

387 

737 

19-50 

1250 

11-62 

4-37 

0-62 

21 

1350 

12  60 

412 

712 

20^25 

12  50 

3-80 

760 

18-50 

10-50 

1030 

3-80 

650 

533 

5-40 

575 

525 

5-75 

550 

5-37 

502 

6 

6  75 

5 


A.  The  horizontal  circumference  in  tho  plane  of  a  line  Joining  the  glabella  with  the 

occipital  protuberance. 

B.  The  longitudinal  arc  tVom  the  nasal  deprepsion  along  the  middle  line  of  the  FkuU  to 

tlie  occipital  tuberosiiv. 

C.  From  the  level  of  tiie  glnbello-occipital  line  on  ench  side,  across  the  middle  of  the 

sagittal  8Uture  to  the  8amc  point  on  the  oppoBite  side. 

D.  The  vertical  height  fi-om  the  glMbello-occipital  Ime. 
G.  The  extreme  longitudinal  mea^urement. 

F.  The  extreme  transverse  meatjurcment. 


ON   THE   RELATION  BETWEEN   ORGANIC 
VIGOR  AND  SEX. 

BY    UENRY    HARTSnORNE,    M.D.* 


The  observations  of  Thomas  Meehan  upon  the  relations  of  sex 
in  plants,  published  in  the  "Transactions  of  the  American  Asso- 
ciation for  Advancement  of  Science,"  and  elsewhere,  are  entitled 
to  the  attentive  consideration  not  only  of  botanists  but  also  of 
students  of  general  biology.  In  his  papers  of  1868,  '69  and  later, 
Mr.  Meehan  has  endeavored  to  show  that  "  it  is  the  highest  types 

*Read  at  the  Dubuque  Meeting  of  the  American  Association  for  the  Advancement 
of  Science,  August,  1872. 
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of  vitality  only  which  take  on  the  female  form."*  His  facts  have 
referred  mainly  to  Coniferce  and  Amentacece^  although  not  confined 
to  them. 

The  hesitation  felt  by  many  minds  in  regard  to  the  acceptance  of 
the  above  proposition  has  originated,  chiefly,  from  the  familiarity 
of  the  principle  that  "there  is  a  certain  degree  of  antagonism 
between  the  nutritive  and  the  generative  functions,  the  one  being 
executed  at  the  expense  of  the  other ;"  along  with  the  weight  of 
some  very  familiar  facts  concerning  the  generally  greater  size  and 
muscular  strength  of  the  male  among  animals  (with  a  few  excep- 
tions, as  in  certain  raptorial  birds  and  arachnida),  as  well  as  the 
equally  general  superiority  of  male  birds  in  voice  and  plumage. 

Some  of  the  facts  in  regard  to  plants  cited  in  the  papers  referred 
to  may  ])ossibly  bear  a  different,  even  an  opposite,  interpretation 
to  that  given  by  Mr.  ^Meehan.  In  his  example  of  the  larch,  for 
instance,  when  we  notice  that  after  surviving  several  years  of 
the  repeated  production  of  female  flowers,  the  branches  or  spurs 
''  bear  male  flowers  and  dief,"  is  it  not  possible  that  the  demand 
for  organic  force  required  in  the  evolution  of  male  flowers  causes 
their  exhaustion?  In  another  place  J  Mr.  Meehan  speaks  of  ''the 
loss  of  power  to  branch,"  which  in  the  Scotch  pine,  "the  formation 
of  male  flowers  induces."  This  view  might  comport,  at  least,  with 
the  ordinary  statements  of  physiologists,  as  represented  by  Dr. 
Carpenter  §  who  refers  to  the  contrast  between  Algte,  in  which 
individual  construction  is  especially  active,  while  the  fructifying 
organs  are  obscure,  and  fungi,  in  which  almost  the  whole  plant 
seems  made  up  of  reproductive  organs,  upon  the  maturing  of 
which  the  plant  ceases  to  exist.  This  contrast  between  nutrition 
and  reproduction  appears  again  in  the  larval  and  perfect  stages 
of  insect  life ;  the  one  being  devoted  to  nutrition  and  the  other 
to  reproduction.  Is  there  any  doubt  that,  in  the  dahlia  and  other 
Compositae  cultivation  alters  fertile  florets  of  the  disk  into  barren 
florets  of  the  ray?  The  gardener's  common  use  of  the  principle 
of  limiting  nutrition  for  the  increase  of  reproduction  is  alluded 
to  by  Mr.  Meehan  in  his  paper  of  1870,  ||  in  speaking  of  a  branch 
being  "partially  ringed  to  produce  fruitfulness." 

•Procd.  of  Am.  Assoc,  for  Adv.  Science.  1860,  p.  SCO. 
t  Procd.  Am.  Assoc,  for  Adv.  Science.  181*9,  p.  257. 
X  Procd.  Acad.  Nat.  Sciences.  Phila.  Ib69,  No.  2,  p.  122. 
§  Principles  of  Comparative  Physiology,  p.  147. 
II  Procd.  of  Am.  Assoc,  for  Adv.  Science. 
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But  my  purpose  in  the  present  paper  is  especially  to  call  atten- 
tion to  a  few  well  known  facts  in  the  animal  kingdom,  of  a 
character  somewhat  analogous  to  those  dwelt  upon  above  con- 
cerning plants;  which  conspire  with  these,  in  suggesting  that 
some  qualification  or  addition  may  be  required  to  the  ordinary 
statements  concerning  the  relations  between  nutrition  and  repro- 
duction ;  or  at  least  as  to  those  between  organic  vigor  and  sex. 

Take  the  instance  of  the  common  hive-bee  {Apis  mellijlca)' 
According  to  the  observations  of  Dzierzon,  Von  Siebold,  Leuck- 
art  and  Tegetmeier  upon  hive-bees,  and  of  F.  W.  Putnam,  J. 
Wyman  and  Gerstsecker  upon  humble-bees,  it  appears  that  there 
is  a  regular  gradation  in  rank,  so  to  speak,  of  bee  oftspring,  accord- 
ing to  the  method  of  their  production.  First  and  lowest  in  the 
hive-bee  series  are  the  males  or  drones.  These  may  be  sometimes 
produced  by  an  unfertilized  working  bee ;  commonly,  by  a  queen 
bee  from  ova  not  fertilized  with  spenn-cells,  which  cells,  as  obser- 
vation and  experiment  both  have  shown,  may  be  for  a  long  time 
detained  in  the  spermotheca  charged  with  them.  A  queen  whose 
fecundation  has  been  delayed  till  she  is  older  than  usual,  is  apt  to 
yield  only  drone  offspring.  The  next  stage  in  rank  is  that  of  the 
worker,  or  undeveloped  female.  Every  one  knows  the  remarka- 
ble effect  of  nutrition  upon  its  characters ;  a  change  of  cell  and 
food  elevating  it  to  the  full  endowments  of  a  queen.  Putnam  and 
Gerstsecker*  have  noticed  among  humble-bees  what  are  called 
**  large  queen  larvae,"  intermediate  between  the  workers  and  the 
perfect  queens  ;  and  Wyman  has  suggested  that  the  earlier  or  later 
period  of  impregnation  may  determine  this  difference ;  those  first 
impregnated  becoming  queens,  then  the  large  queen  larvse,  next 
the  workers,  last  the  males. 

Now  among  the  Aphides  as  well  as  to  a  certain  extent  in  some 
Molluscoida,  CcElenterata,  etc.,  we  find  a  class  of  facts,  different 
from  these  but  yet  allied  to  them.  Taking  Huxley's  summary  of 
the  history  of  aphidian  parthcnogenesis,t  it  seems  that  the  number 
of  successive  viviparous  pseudovan  broods  is  "  controlled  by  tem- 
perature and  the  supply  of  food."  The  agamic  viviparous  individ- 
uals are  regarded  by  S teens trup  and  others  as  non-sexual.  If 
sexual,  they  must  be  considered  as  females  undeveloped.  At  all 
events,  the  coming  on  of  cold  weather  begins  the  production  of 

*  Packard's  "  Gnide  to  the  Stndy  of  Insects,"  p.  119. 
fLinnsean  Trans actioiis,  xxii*  p.  198. 
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males  as  well  as  females.  Packard's  expression  is  that  "  the  asex- 
ual Aphis  and  the  perfect  female  may  be  called  dimorphic  forms." 
Of  the  three  forms,  then,  that  one  whose  production  especially 
attends  the  conditions  of  the  lowest  vitality  is  the  male. 

But  another  class  of  facts  of  a  quite  different  kind  may  be 
considered  in  this  connection  ;  involving  higher  animals  and  even 
man  himself.  I  refer  to  the  history  of  monstrosities.  Double 
monsters  (of  which  some  remarkable  human  instances  have  been 
exhibited  within  a  few  years  in  this  country)  are  always  of  one 
sex  and  nearly  always  of  the  female  sex.*  There  is  reason  to 
exclude  from  this  class  of  true  double  monsters  cases  like  that  of 
the  Siamese  Chang  and  Eng,  who  may  be  regarded  as  really  twins 
with  two  complete  bodies  abnormally  united  together. 

Now,  why  should  a  double  foetus  nearly  always  have  the  female 
sex?  The  bearing  of  this  question  upon  that  which  we  have  just 
been  discussing  appears,  when  we  consider  the  true  theory  of  double 
monsters.  Under  the  close  investigations  of  St.  Hilaire,  Virchow, 
Vrolik,  Fisher  and  others  t  it  has  been  made  quite  evident  that 
they  result  not  at  all  from  the  fusion  of  two  embryos  into  one, 
but,  on  the  contrary,  from  the  abnormal  fission  of  a  single  ovum, 
under  excess  of  format  ice  force.  The  point  for  us  now  to  notice 
is  the  nearly  constant  association  of  this  profusion  of  develop- 
mental force  with  femininity  of  sex. 

Regarding  the  actual  function  of  this  force  (however  we  may 
designate  it,  as,  e.  g.,  life  force,  organic  force,  bio-plastic  force, 
etc.)  as  being  the  formation  of  plasma  with  attendant  cell-multi- 
plication or  vegetative  repetition,  it  would  appear  that  this  Is  pre- 
cisely what,  in  plants  and  animals,  may  be  the  especial  feminine 
endowment.  The  two  directions  or  modes  of  manifestation  of 
this  organic  force  are  individual  construction  and  reproduction. 
These  may,  therefore,  be  in  inverse  proportion  to  each  other, 
simply  because  the  energy  or  material  consumed  in  the  one  process 
is  taken  froili  the  other ;  and  yet,  while  a  certain  limitation  of 
food  and  temperature  favors  reproduction,  rather  than  individual 
nutrition  and  construction,  a  greater  lowering  of  these  conditions 
of  vitality  will  retard,  arrest  or  degrade  both  processes.  Accord- 
ing to   Meehan*8   interpretation  of  his   facts    concerning  plants, 

*G.  J.  Fisher,  Trans.  Med.  Soc.  of  New  York.  18'jS-l8:;8.  Against  this  I  find  only  a 
vague  expression  of  W.  Vrolik  (Cyclop,  of  Anat.  and  Pliysiol.,  Art.  Teratologyj  p. 
940)  that  ••  «ome  souts  "  of  double  mont^ters  are  more  ft^quently  male. 

tGoodell,  Phllada.  Med.  Times,  June  15, 1871. 
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one  effect  of  this  lowering,  retardation  or  degradation  is  the  pro- 
duction of  the  male  rather  than  the  female  sex.  Some  facts,  at 
least,  in  the  animal  kingdom,  as  we  have  seen,  support  the  same 
view  ;  but  to  give  a  statement  of  this  kind  the  form  and  validity 
of  a  law  would  require  a  much  more  extensive  survey  of  corre- 
lated facts.  At  all  events,  we  do  not  find  the  frequent  superiority 
of  the  masculine  sex  in  certain  particulars  in  the  higher  ani- 
mals necessarily  incompatible  with  this ;  since  this  superiority 
prevails  usually  in  apparatus  not  of  the  functions  of  the  vegetative 
or  organic  life,  but  of  animal  life  or  of  relation ;  as  of  intellection^ 
motor  power  and  voice.  Beauty  of  plumage  in  birds,  while  we 
naturally  attribute  to  it  a  certain  superiority,  may  not,  in  the  sci- 
entific sense,  unequivocally  have  this  character.  If  it  should  be 
conceded  that  it  has,  we  must  then  regard  its  general  predom- 
inance in  males  as  one  of  the  ditficulties  in  the  way,  at  present,  of 
any  extended  or  final  generalization  upon  the  subject.  (The 
remainder  of  the  paper  was  occupied  with  the  application  of  the 
same  course  of  reasoning  to  the  study  of  the  law  of  increase  of 
human  population.) 


ON   THE  GEOLOGY   OF  THE  ISLAND  OF  AQUIDNECK 

AND  THE  NEIGHBORING  PARTS  OF  THE  SHORES 

OF  NARRAGANSET  BAY.  — No.  IIL 

Br   PROF.  N.  S.  SHALER. 

Physical  Conditions  of  the  Carboniferous  Time. — The  island 
of  Aquidneck  is  so  far  separated  from  the  mainland  that  we  cannot 
directly  refer  by  traced  contact  any  of  its  rocks  to  the  masses  of 
the  shore.  It  is  not  difficult,  however,  to  find  a  dating  point  in  the 
materials  of  the  island  itself.  The  extensive  coal  deposits  with 
their  abundant  carboniferous  fossils  make  us  reasonably  sure  that 
a  large  part  of  the  island  is  composed  of  rocks  which  were  laid 
down  at  the  time  when  the  great  coal  fields  of  other  parts  of  the 
continent  were  being  formed.  As  the  rocks  of  this  part  of  the 
section  are  much  better  determined  than  those  of  any  other  part 
of  the  island,  it  will  be  well  to  begin  with  them  and  from  them  to 
go  to  those  which  cannot  be  so  readily  placed  in  their  proper  po- 
sitions in  the  succession  of  deposits. 
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Ov^r  all  the  section  extending  from  the  Bristol  Ferry  to  the 
northern  end  of  Lilly  pond,  we  have  a  set  of  rocks  which  must 
undoubtedly  be  referred  to  the  carboniferous  age,  but  which  vary 
in  some  regards  from  the  typical  rocks  of  that  age  in  this  country. 
The  exact  thickness  and  the  composition  of  all  the  members  of 
this  scries  are  not  easily  ascertained  on  account  of  the  limited  na- 
ture of  exhibitions  of  strata  on  the  island.  The  following  section 
is  believed,  however,  to  give  something  like  an  approximation  to 
the  truth ; — 


-Carbon ileroiis  .-.tite.-t  willi  about  wix  ftcaiuH  ol  coal  more 
thiin  one  laot  thirk.    Some  coHK'^nneraterf.- 
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.Conglomerates  with  Illack  and  Carbonaceous  Shales. 
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The  thickness  of  this  section  is  difficult  to  determine ;  Ihc  nu- 
merous faults  which  are  apparent  in  the  small  part  of  the  area  of 
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tho  island,  whore  they  can  be  well  determined,  makes  U  likely  that 
many  occur  in  the  region  which  is  so  deeply  covered  with  drift 
that  the  observer  cannot  have  a  chance  of  measuring  the  disturb- 
ances they  produce. 

At  the  time  when  the  carboniferous  beds  of  tho  uppermost  part 
of  this  section  were  formed,  the  shore  at  this  pai*t  of  the  continent 
was  not  far  from  it«  present  position.  The  presence  of  large  quan- 
tities of  conglomerate  with  water- worn  pebbles  in  the  lower  part 
of  the  same  section  conclusively  proves  this  point.  From  the  car- 
boniferous sea  an  arm  or  bay  having  a  width  of  from  six  to  ten 
miles  extended  to  the  northward,  with  considerable  variation  in 
width,  as  far  as  Worcester.  It  is  evident  that  this  bay  was  the  es- 
tuary of  a  considerable  river,  probably  a  stream  of  far  greater 
dimensions  than  any  of  those  which  now  empty  into  Narraganset 
Bay.  Down  this  bay  there  came  at  successive  times  large  quanti- 
ties of  detrital  materials  which  varied  much  in  character  during  the 
two  divisions  of  the  period.  During  the  time  of  the  deposition  of 
the  conglomerates  there  was  an  immense  transportation  of  frag- 
ments from  some  points  in  the  interior  to  this  shore  region.  The 
variety  in  the  chemical  and  mineralogical  constitution  of  these 
pebbles  is,  considering  the  great  tendency  there  is  to  equalize  their 
characters  by  metamorphism,  exceedingly  great.  Some  of  the 
materials  can  be  recognized  as  now  in  position  in  the  region  to  the 
northward  but  by  far  the  larger  part  are  from  rocks  which  do 
not,  so  far  as  known,  occur  in  the  neighborhood.  The  syenite  and 
other  felspathic  rocks  of  the  Bristol  Neck  sections  are  found  in 
abundance.  Other  types  of  syenites  also  occur  which  canpot  be 
so  easily  referred  to  any  bed  rock;  some  geologists  have  found 
fragments  of  Lingulae  in  argillaceous  pebbles  of  this  formation. 
These  are  not  known  to-  occur  in  any  rocks  to  the  northward 
nearer  than  the  Champlain  region ;  it  is  more  reasonable  to  be- 
lieve, however,  that  the  source  of  supply  of  these  fossils  has  long 
since  been  destroyed  by  erosion,  than  to  suppose  that  they  have 
been  transported  from  so  remote  a  point.  It  is  quite  in  accord- 
ance with  what  we  know  of  the  erosion  of  these  old  rocks  to  sup- 
pose that  great  masses  of  these  fossil  bearing  rocks  may  have 
been  in  the  immediate  neighborhood  at  the  time  when  these  con- 
glomerates were  formed  and  yet  these  fragments  in  the  newer 
rock  remain  the  only  record  of  their  having  existed. 
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In  this  view  of  their  history,  these  conglomerate  beds  become  a 
most  important  source  of  information  concerning  the  ancient  ge- 
ology of  tliis  part  of  the  continent.  The  geologist,  in  studying 
the  character  of  glacial  drifb  on  this  island  or  any  other  pai't  of  the 
continent,  easily  becomes  convinced  that  he  has  in  that  mass  a 
key  to  the  geology  of  the  country  for  sixty  miles  or  more  to  the 
northward.  Much  of  the  rock  within  that  region  whence  came 
this  debris  is  now  hidden  by  similar  accumulations  of  glacial 
materials,  so  that  the  most  painstaking  student  may  fail  to  find  its 
true  character,  but  each  gravel  or  boulder  bed  is  a  museum  wherein 
the  north  lying  rocks  are  more  or  less  well  represented.  By  ex- 
amining a  number  of  such  exposures  of  the  drift  it  is  possible 
to  determine  with  accuracy  the  range  in  character  of  materials 
which  would  be  found  in  the  region  to  the  northward  so  far  as 
Worcester  or  the  neighborhood  of  Boston.  In  the  same  way  we 
may  interrogate  the  conglomerate  of  the  coal  period  in  this  region 
for  information  concerning  the  character  of  the  materials  of  that 
time  exposed  to  erosive  action  in  this  part  of  the  continent.  The 
answer  to  this  inquiry  is  that  the  surface  of  the  country  was  then 
made  up  of  syenites,  porphyries,  felsites,  argillites  and  related 
rocks  much  as  at  the  present  day  ;  some  of  these  rocks  contained 
fossils  which  may  well  have  lived  during  the  primordial  time  when 
they  were  formed.  It  is  perfectly  clear,  however,  that  within  the  re- 
gion where  these  pebbles  were  formed,  there  were  no  rocks  of  Silu- 
rian or  Devonian  age,  else  their  evident  fossils  would  have  been 
preserved  as  well  as  the  lingulne  in  the  pebbles  of  the  conglom- 
erate. This  argument  gives  an  important  confirmation  of  the  view 
held  by  some  American  geologists,  but  hitherto  resting  on  insuffi- 
cient foundation,  that  New  England  was  elevated  above  the  level 
of  the  ocean  before  the  close  of  the  Silurian  period.  As  the  region 
between  Newport  and  the  Boston  and  Albany  Railroad  contains  an 
assemblage  of  rocks  which  may  be  taken  as  representative  of  a 
large  part  of  the  rocks  of  Massachusetts,  it  may  be  regarded  as 
probable  that  we  had,  at  the  time  when  this  conglomerate  was 
deposited,  the  same  conditions  prevailing  among  the  rocks  of  that 
state  as  now  prevail  there.  The  work  of  metamorphism  which 
has  so  much  affected  the  character  of  the  rocks  of  this  region  was 
already  done  at  this  the  beginning  of  the  coal  period.  The  sye- 
nites which  have  been  brought  to  the  surface  by  the  old  disloca- 
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tions  which  have  given  the  character  to  the  topography  of  New 
Cugland  were  already  in  a  position  *  to  be  exposed  to  erosion. 

We  have  already  noticed  the  close  similarity  observable  between 
the  conglomerate  of  the  primordial  time  and  that  which  has  been 
produced  during  the  last  geological  period.     It  is  not  easy  to  find 
any  sharp  line  of  demarcation  between  the  characters  of  these  two 
detrital  rocks.     The  older  conglomerate  is  always  more  compact 
and  has  usually  a  trace  of  bedding,  though  this  feature  is  often 
wanting.     The  pebbles  are  rather  more  regularly  arranged  even 
where  the  distortion  of  the  pebbles  (a  point  to  be  treated  here- 
after) is  least  or  entirely  wanting.     Traces  of  an  arrangement  of 
the  pebbles  as  if  they  had  been  under  flowing  water  are  evident. 
The  fact  that  at  certain  points  the  pebbles  have  had  most,  if  not 
all,  of  the  sand  and  clay  washed  away  between  them  is  a  strong 
proof  of  their  having  been  exposed  to  a  degree  of  washing  which 
has  been  unfelt  by  more  modem  deposits.     The  great  similarity 
in  the  characters  of  these  two  conglomerates,  the  recent  glacial 
and  the  carboniferous  beds,  is  strong  evidence  of  relation  of  origin. 
The  conditions  under  which  conglomerates  can  be  formed  are  few 
and  peculiar ;  mountain  torrents  or  the  sea  rolling  upon  a  shore  of 
rock  may  form  very  local  accumulations  of  this  nature,  bftt  moun- 
tain torrents  can  only  make  band-like  beds  or  heap  up  their  debris 
in  delta  accumulations  where  their  rapid  streams  merge  in  water 
of  less   carrying  force.      The  sea  cannot  move   pebbles   extjept 
within  the  narrow  range  of  its  breakers ;  it  rarely  has  tidal  cur- 
rents which  can  sweep  coarse  sand  along.      The  only  agent  we 
know  to  have  been  generally  in  action  on  the  earth  which  is  capa- 
ble  of  moving  pebbles  in   such  a  manner  as  to  produce   broad 
deposits  of  boulders  is  ice.     That  it  is  able  to  do  such  work  is 
fully  shown  by  the  great  accumulations  of  the  drift  period.     The 
researches  of  Mr.  James  Croll  have  shown  that  the  conditions 
which  were  probably  instrumental  in  producing  the  last  glacial 
period  have  operated  again  and  again  in  the  past  to  effect  the  same 
result.    There  are  many  points  in  the  great  geological  section  which 

♦SliouM  it  be  proven  that  thene  Rhode  It^land  conglomerates  are  of  the  Bame  age  ae 
the  materials  of  similar  character  in  the  neighborhood  of  Boston,  wo  may  be  able 
to  extend  much  further  this  system  of  reasoning.  But  it  is  more  than  likely,  as  I  shall 
try  to  show  in  the  discussion  of  the  geology  of  Massachusetts  Bay,  that  the  conglome- 
rates found  there  are  of  still  earlier  age,  having  probably  been  formed  during  tlie  later 
stages  of  the  primordial  time.  Should  this  conjecture  prove  time  the  character  of 
the  materials  composing  thete  beds  will  prove  an  even  more  interesting  key  to  the 
ancient  hlstoi-y  of  New  England. 
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show,  in  the  character  of  the  deposits  or  in  the  physical  condition 
of  the  boulders  they  contain,  indubitable  evidence  of  some  action 
other  than  those  usually  operative  on  the  surface  of  the  earth. 
Wherever,  as  in  the  nagelfluh  of  Switzerland  or  other  similar  accu- 
mulations, we  liave  wide  extending  sliells  of  boulders  and  gravel, 
we  are  clearly  justified  in  suspecting  ice  action,  when,  as  in  all 
cases  of  conglomerates  of  wide  geographical  extension  which  I 
have  examined,  the  pebbles  are  not  formed  with  the  regular  out- 
lines which  necessarily  occur  where  the  shaping  of  the  masses  is 
the  result  of  moving  water.  We  are  bound  to  believe  that  peb- 
bles of  all  sizes,  which  have  been  worn  to  their  shape  by  running 
water,  must  tend  to  assume  regular  forms,  the  major  axis  of  which 
will  be  coincident  either  with  the  greater  lengths  of  the  pebbles 
or  with  their  lines  of  greatest  hardness. 

In  any  case  the  pebbles  will  generally  assume  more  or  less 
oblately  spheroidal  forms.  On  the  other  hand,  materials  which  have 
received  their  shapes  under  glacial  action  will  generally  be  free  from 
those  results  which  come  from  the  uniform  friction  of  one  pebble 
against  another,  inasmuch  as  such  movements  will  be  impossible 
while  the  fragments  are  in  the  grip  of  the  ice. .  The  nature  of  the 
conditions  is  such  that  the  pebbles  will  be  worn  by  being  held  in  a 
fixed  position  with  one  side  turned  to  the  abrading  agent,  the 
others  being  for  the  time  protected  from  wear.  With  the  constant 
changes  occurring  in  the  moving  ice  one  i)ebble  will  frequently 
come  to  have  several  facets  cut  upon  it  in  tiiis  way,  and  many 
pebbles  in  succession  will  be  subjected  to  the  same  sort  of  wear. 
In  accumulations  of  unaltered  glacial  deposits  we  always  find 
pebbles  having  this  many  faceted  character  which  results  from 
the  successive  wearing.  The  only  difficulty  is  that  many,  often  by 
far  the  larger  pai't  of  the  mass,  are  made  up  of  pebbles  which  have 
gotten  their  shape  without  actual  attrition,  being  simply  rounded 
by  chemical  action,  or  keep  their  original  form ;  but,  in  any  case 
where  many  pebbles  with  a  faceted  character  occur  in  a  conglom- 
erate it  may  be  safely  concluded  that  it  has  been  formed  by  ice 
action. 

Pebbles  having  the  above  described  characters  occur  in  abun- 
dance throughout  the  unaltered  part  of  the  conglomerate  which 
underlies  the  Rhode  Island  coal.  This  with  the  other  features 
may  be  taken  making  it  pretty  nearly  certain  that  it  had  a  glacial 
origin.    It  must  be  noticed,  however,  that  in  no  case  have  the 
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pebbles,  which  have  been  observed,  retained  their  scratches.  In 
view  of  the  fact  that  the  larger  part  of  our  drift  beds  do  ex- 
hibit this  characteristic  in  some  of  their  pebbles  it  must  be  allowed 
that  this  seems  a  serious  difficulty  in  the  way  of  the  hypothesis  that 
the  conglomerate  pebbles  were  formed  by  glacial  agency.  It  is  to 
be  noticed,  however,  that  all  these  conglomerates  show  the  effects 
of  water  action  in  the  reaiTangement  of  the  fragments  and  can  only 
be  compared  with  that  part  of  our  drift  along  our  shores  which 
has  been  rearranged  in  a  similar  manner.  We  find  on  examina- 
tion that  all  those  beds  of  diift  pebbles  which  come  within  the 
submergence  left  on  our  shores  have  lost  the  traces  of  ice  ac- 
tion which  they  generally  bear  on  their  surfaces;  the  facet-like 
faces  arc  retained,  but  the  scratches  are,  in  all  the  instances  which 
I  have  examined,  quite  worn  away.  Moreover,  the  boulders  of  this 
ancient  period  have  undergone  so  much  pressure  even  in  those 
cases  where  there  has  been  no  great  mineralogical  change,  that  in 
almost  all  the  localities  which  I  have  examined,  distinct  marks  of 
change  in  form  are  quite  evident.  Such  changes  would  nec- 
essarily have  been  accompanied  by  obliterations  of  such  fine 
exterior  markings  as  glacial  scratches.  Taking  the  assemblage  of 
characters  observable  in  this  conglomerate,  I  am  inclined  to  think 
that  it  was  formed  in  great  part  beneath  the  level  of  the  water,  the 
pebbles  and  cement  b(;ing  transported  by  glacial  agency  and  de- 
posited in  the  ancient  sea  just  as  they  are  now  being  carried  and 
deposited  by  the  glacial  streams  on  the  Greenland  coast. 

The  connection  between  the  carboniferous  period  and  a  preced- 
ing epoch  favonng  the  deposition  of  extensive  beds  of  conglomer- 
ate is  a  fact  well  established  both  in  this  countiy  and  Europe. 
The  conglomerate  and  grits  which  underlie  the  coal  are  generally 
made  up  of  materials  which  appear  to  have  been  transported  for  con- 
siderable distances.  This  detrital  epoch  which  is  so  generally 
indicated  by  the  subcarboniferous  formations  can  best  be  accounted 
for  by  supposing  that  the  forest  period  of  the  carboniferous  age 
was  preceded  by  a  glacial  period  of  great  duration  and  intensity. 
During  this  ice  time  and  immediately  succeeding  it  there  would 
have  been,  along  the  shallow  border  waters  of  the  old  continents, 
great  accumulations  of  pebble  beds  and  sandstones,  which  would 
show  throughout  the  stratifying  action  of  water.  During  the 
period  of  reelevation,  which  would  have  followed  an  ice  time  then, 
as  it  followed  the  ice  time  which  has  just  passed  away,  these  beds 
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of  stratified  drift  would  have  become  covered  with  a  luxuriant 
vegetation  which  was  in  time  to  be  converted  into  the  beds  of  coal 
in  which  its  remains  have  been  entombed.  The  present  geological 
period  is  a  carboniferous  period,  and  in  time  its  coal  beds  will  be 
found  resting  upon  just  such  a  section  as  now  characterizes  the 
rocks  of  the  ancient  coal  time.  The  Dismal  Swamp,  when  it  is 
converted  into  coal,  as  it  well  may  be  in  the  future,  will  show 
a  drift* section  beneath  it  where  the  conglomerates  will  be  com- 
posed of  pebbles  which  owe  much  of  their  transportation  to  ice 
action,  though  their  final  arrangement  is  the  work  of  water.  It 
may  be  asked  why  do  we  not  have  the  unstiatified  drift  and  the 
scratched  pebbles  of  the  glacial  period  which  preceded  the  carbon- 
iferous epoch ;  the  answer  is  easy  to  find,  the  shore  regions  of  any 
continent  when  the  successive  submergences  keep  up  the  process 
of  deposition,  are  the  only  parts  of  its  surface  where  we  can  expect 
to  find  a  record  of  ancient  conditions  long  before  anything  like  the 
time  has  elapsed  which  has  rolled  away  since  the  carboniferous 
period,  or  the  unstratified  drift  of  our  shores  may  have  disappeared, 
leaving  only  such  imperfect  record  as  may  be  perceived  in  the  bed- 
ded conglomerate  which  may  happen  to  be  buried  beneath  succeed- 
ing deposits.  The  conjunction  of  conglomerates  and  coal  beds  is 
not  limited  to  the  carboniferous  period.  I  am  unacquainted  with 
the  history  of  the  Jurassic  and  cretaceous  coals  which  occur  at 
various  points,  but  in  the  tertiary  period  we  see  at  least  twice  the 
same  swift  change  from  the  desolation  of  glacial  conditions  to  lux- 
uriant vegetation,  which  is  shown  in  the  period  in  which  we  now 
live,  and  which  I  have  suspected  in  the  carboniferous  time. 

The  cause  of  these  sudden  transitions  in  climatic  conditions 
is  yet  to  be  explained.  Apart  from  the  question  of  the  origin  of 
the  glacial  periods  of  the  past  which  cannot  be  discussed  here,  it  is 
easy  to  see  that  the  glacial  period  which  has  just  passed  away  has 
done  much  to  favor  the  development  of  a  luxuriant  vegetation 
over  a  large  pait  of  the  country  it  afi<ected.  In  the  first  place  the 
ice  work  of  the  glacial  time  was  eflfective  in  producing  a  large 
amount  of  well  ground  material.  The  surfaces  it  covered  were 
probably  reduced  to  a  state  fit  for  assimilation  by  plants  at  a  ven^ 
much  more  rapid  rate  than  would  else  have  taken  place  in  the 
same  regions  under  the  existing  conditions  ;  it  must  also  be  noted 
that  the  supply  of  nutriment  from  the  rocks  is  ver}^  much  more  rapid 
on  a  soil  filled  with  glacial  material  than  in  one  where  the  action 


Digitized  by 


Google 


ON   THE   GEOLOGY   OP  THE  ISLAND   OP  AQUIDNECK.  759 

is  by  atmospheric  erosion  alone ;  every  pebble  in  a  gravelly  soil 
wastes  over  its  whole  surfaces,  so  that  the  aggregate  area  of  supply 
whence  plants  can  draw  their  nutriment  is  many  times  greater 
than  if  it  all  came  from  the  wearing  of  the  bed  rock.  There  is 
also  the  mingling  of  materials  which  tOQk  place  during  the  glacial 
period,  which  has  not  been  without  effect  in  increasing  the  produc- 
tiveness of  soils.  This  action  has  brought  into  each  cubic  foot 
of  our  boulder  clays  a  great  assortment  of  diverse  materials  giv- 
ing a  soil  ready  for  the  nutrition  of  any  seeds  which  fall  upon  it. 
However  varied  the  demand,  it  would  be  sure  to  find  the  mate- 
rials at  hand.  During  the  glacial  period  there  was  no  vegetation 
in  the  drift  covered  region  for  a  period  of  time  which  must  be  reck- 
oned by  thousands  if  not  hundreds  of  thousands  of  j^ears,  so  that 
the  materials  which  came  into  an  assimilable  condition  remained 
unappropriated  by  plants  and  were  in  a  fashion  stored  for  their 
future  use ;  when  the  ice  sheet  passed  away,  the  soil  was  left  with 
a  rich  store  of  materials  suitable  for  the  nutrition  of  plants.  It 
may  be  that  the  vigor  of  the  carboniferous  vegetation  was  in  part 
the  result  of  this  glacial  preparation  of  the  earth's  surface  for 
vegetable  life. 

The  whole  time  of  the  formation  of  this  conglomerate  was  a 
period  of  recurring  changes  of  condition.  The  pebble  beds  alter- 
nate with  sandstones  and  shales  and  occasional!}^  with  somewhat 
carbonaceous  layers  of  slate.  At  one  point,  Wood's  Castle,  on  the 
eastern  shore  of  the  island,  the  conglomerate  is  immediately  over- 
laid, by  carbonaceous  shale  with  faint  traces  of  coal  plants  ;  above 
the  coal  comes  a  greenish  shale  of  an  unknown  thickness.  It  may 
be  said  by  some  that  the  juxtaposition  of  carbonaceous  beds  makes 
the  glacial  origin  of  the  conglomerate  doubtful.  That  this  reason- 
ing would  be  fallacious  is  well  shown  by  the  fact  that  in  New 
Zealand  we  have  a  vegetation  more  closely  allied  to  that  of  the 
carboniferous  period  than  is  found  in  almost  any  other  region 
growing  in  the  immediate  neighborhood  of  the  glaciers.  Very 
slight  changes  in  the  conditions  prevailing  there  might  bring  a 
vegetation  of  palms  and  tree  forms  upon  the  debris  of  the  ice 
streams. 

The  history  of  these  conglomerates  would  not  be  complete  with- 
out a  consideration  of  the  often  noticed  and  much  misunderstood 
compression  of  the  pebbles.  The  pebbles  which  make  up  a  large 
part  of  the  conglomerate  which  lies  to  the  south  of  Easton's  Beach 
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and  that  which  is  found  in  the  neighborhood  of  Taunton  arc  usually 
so  nearly  in  the  condition  in  which  it  was  originally  formed  that 
even  the  accustomed  eye  fails  readily  to  detect  any  change  in  its 
structure,  from  compression.  At  other  points  to  the  northward 
the  distortion  of  the  elements  which  compose  the  conglomerate  is 
very  great  indeed.  The  inquiry  into  the  history  of  this  great 
change  must  be  made  in  connection  with  our  study  of  the  dynamic 
history  of  the  beds  of  the  island. 


BEVIEWS  AND  BOOK  NOTICES. 

The  Evolution  of  Life.  ♦  —  An  exceedingly  interesting  and 
suggestive  book,  as  it  is  so  full  of  the  spirit  of  Haeckers  writings, 
of  which  it  is  in  large  part  a  condensation.  We  doubt  not  that 
it  will  be  extensively  read  by  those  interested  in  natural  history 
studies,  though  more  especially  designed  to  place  before  the  gen- 
eral reader  ''a  condensed  view  of  the  evidences  for  the  theory 
that  the  animal  and  vegetal  worlds  have  been  very  gradually 
developed  or  evolved,  as  distinguished  from  the  hypothesis  of  their 
sudden  special  creation."  For  the  purpose  of  popular  exposition 
the  author's  style  is  excellent,  being  simple  and  concise.  As 
we  suggested,  the  work  is  a  reflection  of  HoeckePs  "  History  of 
Creation,"  a  remarkable  book  by  a  remarkable  man.  The  succes- 
sor of  Oken  at  Jena,  he  partakes  largely  of  his  spirit,  and  with 
much  that  is  strikingly  original  and  suggestive  in  his  popular 
works,  there  are  portions  that  are  highly  exaggerated,  facts  being 
sometimes  strangely  twisted  to  suit  his  theory.  Haeckel's  guesses 
and  assumed  intermediate  types  may  be  in  many  cases  proved  trae 
years  hence,  but  the  history  of  evolution  cannot  be  written  by  one 
man  in  a  single  century.  The  "  Evolution  of  Life "  must  be 
judged  by  the  same  canons  of  criticism.  The  impression  made  on 
our  mind  after  examining  it  is,  that  the  author  is  far  more  sure 
of  his  deductions  and  grouping  of  facts  than  would  be  a  specialist 
in  any  one  of  the  classes  of  animals,  whose  supposed  genealogy 
he  indicates  in  some  cases,  at  least,  with  a  degree  of  overconti- 

*  Evolution  of  Life.    By  H.  C.  Chapman,  M.D.    Philadelphia,  J.  B.  LippiucoU  &  Co. 
1873  (received  Oct.  9;  1872).    8vo.  pp.  193.    With  diagi-nmb  and  plates.    $4.€0. 
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dcnce.  In  a  word,  we  doubt  whether  the  candid,  cautious  zoolc*g- 
ical  expert,  though  a  believer  in  evolution,  wouhl  aeeepi  many  of 
the  apparent  conclusions  of  this  taking  book.  For  instance,  the 
homologies  of  the  sponges  with  the  polypes  are  accepted  to  their 
fullest  extent  by  the  author,  so  of  the  holothurians  with  the  worms, 
and  more  especially  the  supposed  passage  of  tlie  ascidians  into 
the  vertebrates.  A  few  explanatory  words  biidge  over  the  inter- 
vals between  these  grand  divisions  of  animals  as  if  the  matter  had 
passed  discussion. 

In  all  candor  we  should  say  after  a  second  reading  of  the  chap- 
ter on  Echinodermata,  that  it  is  a  fair  specimen  of  zoology  run 
mad ;  but  for  that  matter,  though  agreeing  with  the  general  evolu- 
tional views  of  the  author,  the  errors  to  which  we  refer  are  to  be- 
found  in  the  parent  of  the  present  work,  Ilieckers  brilliant  and 
remarkable  but  faulty  ''  History  of  Creation,"  a  true  child  by  intel- 
lectual descent  of  Oken's  "  Physiophilosophy." 

We  proceed  to  some  special  criticisms.  Is  the  animal  figured  so 
rudely  (many  of  the  figures  are  exceedingly  poor)  and  described 
on  p.  37  really  a  Sipunculus?  Both  the  figure  and  description  re- 
mind us  rather  of  Synapta.  The  author  on  p.  40  adopts  Ilaeckers 
strange  and  misleading  view  as  to  the  organization  of  the  star- 
fish, in  the  following  language.  *'The  arm  of  a  starfish  is,  in 
fact,  a  worm ;  not  simply  resembling  one  but  stmcturally  the  same, 
the  segmentation,  the  water  vascular  system,  the  nervous  cord 
in  each  arm  of  the  starfish  being  exactly  the  same  as  that  of  an 
articulated  worm  [  ! !].  The  starfish  has  probably  been  produced 
through  the  union  of  iive  worms,  the  worms  having  united  at  their 
posterior  ends,  since  the  eyes  are  seen  at  the  free  ends  of  the 
starfish  [  !  I !]."  This  we  also  find  in  Hseckel's  "  History  of  Crea- 
tion," though  Hieckel  figures  the  embrj^o  of  the  starfish.  Thanks, 
however,  to  tlie  labors  of  Johannes  Muller,  Professor  and  Mr. 
A.  Agassiz,  and  AVyville  Tliompscn,  we  have  such  accurate  in- 
formation as  falsifies  this  singular  conception.  Farther  on.  Dr. 
Chapman  concludes,  and  this  is  a  specimen  of  his  over-confident, 
uncritical  mode  of  dealing  with  these  subjects,  that  "  The  origin 
of  the  Asteridse,  or  starfishes,  from  the  worms  is  in  perfect  har- 
mony with  the  structure,  development  and  petrified  remains  of  the 
group.  The  most  striking  facts  of  their  economy  are  explainable 
on  such  a  theory,  but  are  perfectly  meaningless  on  any  other." 
No  one  whose  conception  was  not  founded  on  mere  second-hand 


Digitized  by 


Google 


762  REVIEWS   AND   BOOK   NOTICES. 

book  knowledge  could  write  like  this.  We  would  inquire  whether 
what  we  know  of  the  erabryologj'^  of  the  Comatula  from  the  re- 
searches of  AVyville  Thompson  does  not  point  to  the  evolution  of 
the  Crinoids  from  the  lower  Radiates,  the  Acalephs,  and  further 
on  from  tlie  Hydra?  From  the  researches  of  Miiller,  Professor 
Agassiz  and  Mr.  A.  Agassiz,  the  embrj^os  of  the  three  classes 
seem  readily  homologized,  and  the  forms  of  the  embryo  of  the 
starfish  which  so  strikingly  resembles  some  worms,  such  as  Sipun- 
culus,  Balanoglossus  and  Nemertes  for  example,  are  perhaps  the 
result  of  similar  modes  of  life,  and  not  of  genetic  significance ; 
farther  than  that  they  possibly  indicate  a  protozoan  origin.  Again, 
the  inadequacy  of  the  author's  knowledge  of  the  invertebrates  is 
conspicuous  in  the  statement  on  page  44  that  the  "centipedes, 
insects  and  spiders  are  joined  in  one  division,  Tracheata,"  when 
any  text  book  would  have  told  him  that  the  spiders  do  not  have 
tracheae.  While,  as  he  says,  the  Myriopods  are  composed  of 
numerous  segments,  "  in  the  insect  we  can  distinguish  only  three 
segments  known  as  head,  thorax  and  abdomen."  ....  "  So  in 
the  Arachnida  we  find  only  two  segments  [!!]."  A  moment's 
glance  at  a  specimen  would  have  saved  such  a  sad  blunder.  The 
matter  is  scarcely  mended  by  the  statement  on  the  next  page  that 
''  the  numerous  segments  of  which  the  immature  insect  and  spider 
are  composed  gradually  coalesce,  until  finally  the  perfect  insect 
exhibits  only  three  pieces,  the  spider  two." 

Though  the  portion  on  the  invertebrates  is  often  weak  and 
faulty,  the  remaining  chapters  seem  to  be  more  carefully  prepared, 
though  the  tone  of  the  book,  like  Haeckel's,  is  that  of  an  advocate, 
the  adverse  facts  being  kept  in  the  background.  Read  with  due 
caution,  the  book  is  a  fair  resume  of  the  opinions  of  many  able 
naturalists  as  to  the  probable  mode  of  development  of  man  and 
the  lower  organisms. 

Illustrations  op  North  American  Moths.* — This  is  a  valu- 
able work  and  worthy  of  all  encouragement,  as  it  gives  systematic 
descriptions  (compiled  when  the  author  has  not  had  specimens)  of 
the  North  American  (north  of  the  Mexican  boundary)  species  of  two 
extensive  and  most  interesting  groups  of  moths.     It  oflTers  good 

*  IlhistrntionB  of  the  Zy^senidas  and  Bombycidae  of  North  America.  By  R.  H.  Stretch. 
VoL  1,  parts  1-5.  San  Francisco,  1872.  8vo.  Each  part  32  pages.  Price,  uncolored, 
75  cents  a  number;  colored,  f  1.00.  Send  subscriptions  to  author,  or  ibe  Naturalists' 
Agency. 
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figures  of  species  (with  cuts  showing  the  venation  of  many  genera), 
for  the  most  part  never  before  illustrated,  or  those  only  figured  in  . 
costly  works.  The  "Illustrations"  will  probably  extend  to  about 
30  parts,  each  containing  one  or  more  colored  plates.  Many  new 
Californian  species,  some  of  striking  interest,  are  already  figured, 
with  good  descriptions  both  of  the  adult  and  the  larva.  Among  the 
most  important  are  three  new  species  of  Alypia  from  California ; 
four  species  of  a  beautiful  new  genus,  Kodiosoma.  said  to  be  allied 
to  Phragmatobia,  the  larva  of  which  is  said  by  Dr.  Behr  to  bear 
"  a  striking  resemblance  to  that  of  Syntomis  and  the  cocoon  to 
that  of  llalesidota ;  several  new  species  of  that  elegant  genus 
Arctia,  two  remarkable  species  of  Sthenopis,  a  new  form  allied  to 
HemUeuca  Maia^  and  a  new  Gastropacha,  and  Notodonta. 

The  author  shows  quite  conclusively  that  Epiccdlia  guttata  is  but 
a  variety  of  E,  virginalls^  as  the  larvje  of  the  two  forms  do  not  vary. 

We  also  have  a  description  of  the  larva  of  Arachnis  picta^  with 
an  interesting  account  of  its  habits.  The  account  of  the  singular 
genus  Phryganidia,  regarded  as  a  Psycid  by  the  reviewer,  is  con- 
sidered by  Mr.  Stretch  as  probably  a  Zygaenid,  as  "the  transfor- 
mations of  P.  Calffomica^  on  which  this  genus  is  founded,  is  so 
dissimilar  to  those  of  the  true  Psychiinee,  that  I  remove  the  genus 
to  its  present  position  though  with  some  hesitation,  and  chiefly 
because  I  feel  unable  to  assign  it  a  more  satisfactory  position. 
Not  only  does  the  larva,  which  has  some  resemblance  to  Eudryas 
construct  no  '  sac,'  but  it  does  not  even  construct  a  cocoon  of  any 
kind,  and  the  pupa  is  naked  and  suspended  by  the  tail."  We  had 
compared  this  form  with  the  European  genus  Heterogynis,  but  the 
author  remarks  that  the  latter  is  removed  by  many  European 
writers  to  the  Zygjenidie.  As  the  larvae  are  abundant,  sometimes 
stripping  live  oaks  of  their  foliage,  we  hope  to  receive  speci- 
mens of  the  insect  in  all  its  stages  and  study  it  anew.  The  larva 
of  Halesidota  AgassizU  is  described  for  the  first  time,  and  that  of 
iJrepana  sicuUfer  noticed  briefly. 

As  to  the  specific  distinctness  of  Eupupia  Amei^icana  and  E. 
caja^  we  are  now  inclined  to  regard  the  two  forms  as  climatal 
varieties  of  a  single  circumpolar  species  which  runs  down  both 
sides  of  the  American  continent  and  on  the  European  side  of  the 
eastern  hemisphere. 

As  we  are  writing  this  notice,  Part  V  comes  to  hand,  with  an 
excellent  plate  on  which  are  figured  three  species  (one  new)  of 
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Leptaictia,  an  interesting  new  jjfonns,  of  the  transformations  of 
which  we  shall  eagerly  await  information. 

We  liail  with  pleasure  the  appearance  of  tliis  first  work  on 
Californian  insects  by  a  native  entomologist,  and  wish  it  every 
succe-is. 

FouiiTU  Ukpout  of  'I'liK  !V.Aiu)i)V  AcADKMV  OF  ScTKXCi:.* — This 
report  is  mostly  o( -^npied  with  original  papers  in  natural  history, 
representing^'  i.'ic  work  done  In  the  nui^^cum  or  upon  specimenfi 
contained  in  Itb  collections.  In  his  paper  entitled  '•  Synopsis  of 
the  Family  Ileteropygii,"  Mr.  Putnam  gixes  :i  detailed  :iccount 
of  this  interesting  family,  represented  by  the  Blindlish  of  Mam- 
moth Cave,  and  its  allies  found  in  certain  subterranean  streams 
and  \vell3  and  rice  ditches  of  the  Southern  states,  of  which  a  pop- 
ular account  has  been  given  in  this  journal. 

The  paper  by  Mr.  Scudder,  entitled  ''A  Systematic  Revision  of 
some  of  the  American  Butterilies ;  witii  brief  notes  on  those 
known  to  occur  in  Essex  County,  Ma-,s.,"  will  aflord  food  for 
thought  to  entomologists,  and  will  interest  European  as  w<!ll  as 
American  naturalists.  This  important  (»ssay  ''  gives  ii  digest  of 
the  results  reached  by  a  critical  examination  of  the  structural 
features  of  many  American  butterflies  —  principally  those  of  New 
England.  The  earlier  stages  of  these  injects,  as  well  as  I  he  per- 
fect forms  have  been  subjected  to  careful  .study."  Some  sweeping 
changes  have  been  made  by  the  author  l»oth  in  the  classification 
and  synonymy  of  this  important  group,  ba-»ed  on  more  thorough 
stud}^  we  venture  to  sa^^  than  has  ever  before  been  given  to  the 
group.  We  deem  this  paper  one  of  the  most  important  contribu- 
tions to  entomology  that  has  appeared  for  several  years. 

In  the  succeeding  short  papers  by  Dr.  Packard  are  descriptions 
of  a  few  new  moths  from  New  Mexico  and  California,  and  a  *"  List 
of  the  Coleoptera  collected  in  Labradoj,"  the  specimens  having 
been  identified  by  Dr.  Horn. 

Appended  to  the  report  is  the  "  Record  of  Entomology  for  the 
year  1871."  Fi'om  it  we  learn  thai  thirty  native  entomologists 
have  contributed  entomological  notes  and  papers  during  that  year. 
This  record  is  invaluable  to  entomologists,  as  showing  what  work 
has  been  done  both  in  America  and  Europe  on  our  native  species. 

♦Fonitli  AjuuiiU  lt?p«»«x  oi"  the  T'li  u.c  ui'  n.c  P<a'M'M\v  Ac.Hlcmy  of  Science,  for  Uie 
year  1871.    Siilem,  1S72.    Bvo,  t»l>.  117.    Piicc  75  ccnli. 
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We  trust  tliat  entomologiBts  will  aid  In  supporting  this  enterprise, 
and  send  the  small  pittunc  c  of  50  cents  asked  for  a  separate  copy. 

Biitus  OF  Kansas.* — The  Ursl  edition  of  Professor  Snow's  ''Cat- 
alogue of  the  Birds  of  Kansas"  has  already  been  noticed  in  these 
pages,t  and  some  of  its  shoitcomings  briefly  mentioned.  We  have 
now  the  second  edition  of  this  work,  in  which  the  deficiencies  of 
the  first  are  fully  supplied.  The  number  of  species  has  been 
raised  from  T3d  to  282,  and  many  typographical  and  other  errors 
amended.  Few  species  probably  now  remain  to  be  added  except 
such  as  arc  accidental  or  casual  visitors.  AV^e  notice  that  Centro- 
cercus  nrophasianus  has  been  stricken  out,  and  that  among  the 
many  important  additions  arc  Garzetta  candidissima^  Herodias 
egretla^  and  Gracidus  Mexicanus^  not  previously  reported  from 
Kansas.  The  latter  {Gracnlus  Mexicmms)  we  are  informed  was 
identified  by  Professor  Baird,  and  forms  the  first  known  instance 
of  its  occurrence  north  of  the  Rio  Grande.  The  nomenclature  is 
that  of  the  ninth  volume  of  the  Pacific  Railroad  Reports,  and 
hence  a  number  of  species  are  admitted  that  are  not  now  usually 
regarded  as  valid.  In  addition  to  Prof.  Snow's  own  observations, 
he  has  availed  himself  of  all  the  aid  within  his  reach,  and  has 
thus  given  us  a  highly  valuable  and  creditable  list  of  the  birds  of 
Kansas.  It  forms  a  neatly  printed  pamphlet  of  16  pages,  and 
has  a  less  number  of  typographical  errors  than  similar  brochures 
usually  have,  though  we  find  ^^  Ereneutes"  printed  for  Eieunetes^ 
'^  Fassarella"  for  rasserella^  etc. — J.  A.  A. 

BOTANY. 

Feutilizatiox  oi-  Yucca  by  a  Moth. — At  the  Dubuque  meeting 
of  the  American  Association  for  the  Advancement  of  Science,  Prof. 
Riley  gave  an  abstract  of  a  paper  which  will  appear  in  full  in  the 
Transactions  of  the  St.  Louis  Academy  of  Science.  He  briefly 
described  the  generic  and  specific  characters  of  a  little  moth 
which  is  one  of  the  most  anomalous  known  to  entomologists.  He 
first  described  how  many  of  our  flowers,  such  as  the  Asclepias 
and  orchids,  were  curiously  constructed  so  as  to  be  incapable  of 

*  CHtalogne  of  the  Birds  of  Kansas,  contributed  to  the  KanFus  Academy  of  Sciences. 
By  Frank  H.  Snow,  Professor  of  Natural  History  and  Meteorology  in  the  University  of 
Kansas,  at  Lawrence.    Second  edition,  Oct.,  1872.    8to.  16  pp.    23  cents. 

t  Amer.  Nat.,  vol.  vi,  pp.  369,  482,  483. 
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fertilizing  themselves,  and  at  the  same  time  to  attract  insects  to  do 
it  for  them.  Dr.  Engelmann  had  this  year  discovered  that  Yucca 
was  one  of  those  plants  which  depended  on  insects  for  fructifica- 
tion, and  Prof.  Riley  had  discovered  that  the  little  moth  in  ques- 
tion, which  he  calls  Pronuba'  yuccasella^  is  the  only  insect  which 
can  have  anything  to  do  with  this  fructification.  But  what  is  more 
interesting  in  this  case  is,  that  the  plant  not  only  depends  on  the 
assistance  of  the  moth,  but  that  the  moth,  in  turn,  is  likewise 
dependent  upon  the  plant,  since  its  larvje  live  on  the  seeds.  We 
have,  consequently,  a  mutual  interdependence  which  is  very  strik- 
ing, and  in  the  structure  of  the  female  moth  there  is  a  curious 
adaptation  of  means  to  an  end  by  a  complete  modification  of 
parts,  and  especially  of  the  maxillary  palpi,  which  are  formed  into 
prehensile  tentacles,  by  which  she  collects  the  ix)llen  to  insert  it 
into  the  stigmatic  tube. 

Trees  and  Rain. —  The  influence  of  trees  upon  rains  and  the 
general  moisture  of  the  atmosphere,  which  has  been  so  much 
discussed  of  late,  receives  a  strong  illustration  from  the  island  of 
Santa  Cruz,  AV.  I. 

A  friend  who  spent  the  months  of  Febmary,  March  and  April 
last  upon  the  island  informs  me  that  when  he  was  there  twenty 
years  ago,  it  was  a  garden  of  freshness,  beauty  and  fertility. 
Woods  covered  the  hills,  trees  were  everywhere  abundant  and 
rains  were  profuse  and  frequent.  The  memory  of  its  loveliness 
called  him  there  at  the  beginning  of  the  present  year  when,  to 
his  astonishment,  he  found  about  one-third  of  the  island,  which  is 
about  twenty-five  miles  long,  an  utter  desert.  The  forests  and 
trees  generally  had  been  cut  away,  rainfalls  had  ceased  and  a 
process  of  desiccation  beginning  at  one  end  of  the  island  had 
advanced  gradually  and  irresistibly^  upon  the  island,  until  for 
seven  miles  it  is  dried  and  desolate  as  the  sea-shore.  Houses  and 
beautiful  plantations  have  been  abandoned,  and  the  people  watch 
the  advance  of  desolation,  unable  to  aiTCSt  it,  but  knowing  almost 
to  a  certainty,  the  time  when  their  own  habitations,  their  gardens 
and  fresh  fields  will  become  a  part  of  the  waste  ;  the  whole  island 
seems  doomed  to  become  a  desert. 

The  inhabitants  believe,  and  my  fViend  confirms  their  opinion, 
that  this  sad  result  is  due  to  the  destruction  of  the  trees  upon  the 
island  some  years  ago. —  J.  S.  M. 
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Acer  kigrdm  with  Stipcles. — Mr.  J.  F.  Mills  sends  a  branch 
of  a  black  maple  in  which  well-formed  foliaceous  stipules  are 
developed,  their  bases  adnate  to  the  petiole.  The  peculiarity  is 
confined  to  a  single  tree,  and  the  like  has  not  been  seen  before  in 
maples,  so  far  as  we  know.  Mr.  Mills  should  inform  us  if  the 
peculiarity  is  reproduced  next  year. — A.  G. 

A  Seaweed  New  to  our  Coast.  —  This  alga  {Ilildenhrandia 
rosea  Kunze)  occurs  at  Mt.  Desert,  in  rocks  between  low  and  high 
water,  in  similar  situations  in  Massachusetts  Buy  (Weymouth, 
Fall  River  and  at  Nantucket),  and  probably  all  along  the  coast. 
— H.  WiLLEr,^eM;  Bedford, 

ZOOLOGY. 

Embryology  of  Cheltfer  and  Phalangicm. —  Prof.  Metschni- 
koff,  the  Russian  embryologist,  has  lately  published  in  Siebold  and 
Kolliker's  Zeitschrift,  an  account  of  the  embryology  of  Chelifer, 
of  which  our  C  cancroides  (Fig.  151)  is  an  example.  lie  remarks 
in  closing  *'  that  in  view  of  the  great  morphological  and  anatomical 
similarity  between  Chelifer  and  the  scorpions  we  might  expect 
that  these  animals  would  be  alike  in  their 
embrj'ological   development.     But  obs^r-  '^'     * 

vation  shows  that  the  mode  of  develop- 
ment of  Chelifer  reminds  us  much  more 
of  that  of  the  lower  Arachnids,  namely, 
the  Pycnogonids.  *  The  first  embryolog- 
ical  occurrence,  the  segmentation  of  the 
yolk,  is  total  in  Chelifer,  as  in  the  Pyc- 
nogonids, Pentastoma  and  Tardigrades, 
while  the  eggs  of  the  true  scorpions 
undergo  a  kind  of  partial  segmentation. 
The  most  peculiar  phase  in  the  develop- 

*  *  ^  C.  couoroldes. 

ment  of  Chelifer,  namely,  the  formation 

of  the  larva  and  its  metamorphosis,  is  at  all  events  much  more 

like  the  development  of  the  Pycnogonids  than  the  scorpions.     I 

*  These  creatures  are  conHirtered  as  Crustacea  by  perhaps  the  mnjority  of  zoologists. 
Dr.  Dohrn  concludes  ft-ora  a  study  of  their  embryology  that  "  The  Pycnogonidse  are 
neither  Arachnida  nor  Crustacea;  with  the  former  they  i-eally  have  no  relationship, 
with  the  latter  tlicy  have,  as  a  common  starting  point,  tlie  naupllus  fonn,  but  they  depart 
at  tlii:^  point  from  the  coarse  of  development  of  the  Cnistacea,  which  continues  to  go  on 
to  the  zoSa  foim. 
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now  refer  to  the  larva;  of  Pyenogoniim  and  Achelia  described  \)y 
Dohrn,  and  especially  to  the  presence  of  the  yolk  within  the 
maxillie  of  tlie  larAa  of  Chelifer,  which  circumstance  connects  it 
with  the  embryology  of  Phoxichilidiiim. 

''It  is  remarkable  that  the  larva*  of  Chelifer  stands  still  lower 
in  its  grade  of  development  than  the  nauplius  larvae  of  Crustacea 
and  the  larva;  of  the  above  mentioned  Pyenogonids.  It  indeed 
presents  a  nauplius  form  with  only  two  pairs  of  extremities,  but 
in  all  cases  the  second  pair  is  completely  developed  (in  the  form 
of  forked  swimming  feet)  while  the  same  only  appears  in  the 
youngest  larva  of  Chelifer  as  a  stump-like  form. 

''In  closing  I  will  remark  that  in  its  developmental  relations 
Chelifer  ditfers  much  more  from  the  Araneina  (spiders)  and  scor- 
pions than  Phalangium,  the  Plir3'nida;,  and  even  the  Acarina. 

"  The  writings  of  Gerstaecker,  Claparede  and  Zalensky,  on  the 
two  last  mentioned  groups,  5how  us  that  their  embryology  agrees 
in  many  points  with  that  of  the  Araneina.  I  can  say  the  same 
from  the  development  of  Phalangium  opiUo  observed  by  me.  The 
embryo  of  this  animal  resembles  in  its  general  features  the  well 
known  embryos  of  spiders,  and  differs  especiall}^  through  the  want 
of  a  (provisional)  postabdomen,  and  the  relatively  less  develop- 
ment of  the  abdomen." 

The  last  number  of  the  "  Annates  des  Sciences"  has  just  come 
to  hand  containing  Balbiani's  memoir  "  sur  la  developpement  des 
Phalangides."  The  eggs  and  embryo  just  before  hatching  were 
so  much  like  those  of  spiders,  that  he  mistook  them  for  such. 
The  earlier  stages  such  as  Metschnikoff  alludes  to  he  does  not 
seem  to  have  noticed. 

Embryology  op  the  Myriopods. —  The  only  studies  on  this 
subject  of  any  special  value,  previous  to  the  researches  of  Metsch- 
nikoff, are  those  of  Newport  on  the  development  of  Julus ;  but 
these  do  not  relate  to  the  earliest  changes  in  the  egg. 

In  a  note  to  the  paper  noticed  above,  Metschnikoff  states  that 
he  has  observed  a  new  instance  of  the  total  segmentation  of  the 
yolk  in  the  egg  of  Polyxenus  lagums  and  he  believes  that  this 
phenomenon  is  more  widely  distributed  in  the  insects  and  Crus- 
tacea than  we  suppose.     "  After  the   total   segmentation  of  the 

♦  Tho  embryo  Is  here  referred  to,  ae  the  term  larva  shoald  be  restricted  to  the  animal 
alter  leaving  the  egg.— Eds. 
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yolk,  transparent  cells  "separate  from  the  lower  pole  of  the  egg, 
which  indicate  the  germ.  In  this  soon  appears  a  transverse 
impression  whereby  the  germ  becomes  divided  into  two  great  divis- 
ions. Somewhat  later  the  rudiments  of  six  pairs  of  extremities 
bud  out,  of  which  the  first  pair,  the  antennae,  may  be  recognized 
by  their  larger  size.  The  embryo  presents  in  this  stage  a  great 
similarity  to  the  embryo  of  Gammarus,  especially  since  the  prim- 
itive streak  arising  from  the  germ  is  bent  bow-like  on  the  ventral 
surface.  An  amnion  is  formed  in  Polyxenus,  also  a  serous  mem- 
brane ;  only  a  few  amoeboicV  cells  separate  from  the  germ,  which 
have  the  greatest  resemblance  to  the  egg-amoebae  observed  in  the 
Acarina  by  Claparede  and  Zalensky,  and  by  me  in  an  Araneid. 
The  germ  and  embryo  of  Polyxenus  originate  from  two  layers, 
w^ich  correspond  to  the  first  two  germ  membranes  of  the  scor- 
pions and  other  articulates." 

The  Kingbird  or  Bee  Martin. —  In  the  rural  life  of  American 
boys  it  is  always  with  pleasure  that  the  frequent  scene  is  beheld  of 
the  kingbird  {Tyrannus  Carolinensis  Baird)  attacking  the  crow; 
oftentimes  we  have  seen  this  plucky  little  creature  pursue  this 
great  fellow,  and  alighting  on  its  back  *'  peg  into"  the  great  lub- 
ber, making  it  squeak  in  pain  and  terror,  to  our  juvenile  delight. 
This  sort  of  persecution  every  crow  must  expect  that  unwittingly 
passes  within  a  few  yards  of  a  kingbird's  nest;  and  so  invete- 
rate is  the  antipathy  of  these  little  tyrants,  that  frequently  I  have 
seen  three  of  them  pursuing  a  luckless  crow,  who  was  winging  a 
retreat  at  the  highest  rate  of  speed  he  could  command.  1  have 
come  to  the  conclusion  that  Tyrannus  is  not  a  kingly  bird,  but  just 
as  mean,  and  capable  of  as  small  dealings  as  some  other  folks. 
In  fact,  his  sallies  after  the  crow  are  for  the  most  part  actuated  by 
a  spirit  of  persecution,  and  in  no  sense  is  he  a  knight-errant  in  pur- 
suit of  some  dark  giant  oppression.  He  is  a  mean,  quarrelsome, 
contentious,  selfish,  unprincipled  little  fellow,  and  my  admiration 
of  him  has  gone  plump  down  to  zero.  I  had  occasion  a  few  days 
ago  to  visit  my  friend  Captain  Swan  of  Forked  River,  Ocean 
County,  New  Jersey.  Opposite  his  house  is  a  pleasant  little 
grove  with  croquet  ground,  etc.  The  trees  are  bountifull}^  sup- 
plied with  bu:d  houses,  and  the  birds  find  in  the  captain  a  pro- 
tector. He  showed  me  a  nest  in  the  crotch  of  a  maple  tree,  and 
said  that  he  and  his  family  had  watched  with  great  interest  a  pair 
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of  robins  build  it.  All  the  time  of  niditfcation  eagerly  watching 
the  progress  was  a  pair  of  kingbirds.  Just  as  soon  as  the  nest 
was  completed  these  royal  tyrants  took  possession.  Of  course 
there  was  a  determined  remonstrance  from  Mr.  and  Mrs.  Turdus 
migratorlus^  who  had  no  notion  of  being  thus  summarily  ousted 
from  a  home  which  with  hard  labor  they  themselves  had  just  built. 
But  this  king  and  queen  Tyrannus  conclusively  settled  the  dispute 
by  showing  that  might  makes  right,  and  Mr.  and  Mrs.  Robin 
withdrew,  as  the  only  way  to  save  their  bacon.  Having  thus 
"jumped  the  claim,"  the  kingbirds  took  possession,  and  raised  a 
brood  of  young  in  peace.  One  of  the  young  ladies  felt  her  sense 
of  justice  so  outraged  that  she  wanted  to  rout  the  invaders  with  a 
broom  ;  but  the  captain  interfered,  and  they  were  undisturbed. 
The  very  noticeable  fact  is  that  these  ornithic  scamps  kept  prj-yig 
around,  watching  with  genuine  royal  indolence  the  progress  of 
the  labors  of  the  busy  unsuspecting  builders ;  then  when  all  was 
finished,  with  true  kingly  impudence  they  took  possession  as  of 
royal  right. — Samuel  Lockwood. 

Arachnactis  the  Young  of  Edwardsta. — The  genus  Arachnac- 
tis  established  by  Sars  for  a  small  floating  Actinia  has  been  studied 
by  Busch  and  myself  who  came  to  the  conclusion  that  it  probably 
was  the  pelagic  stage  of  an  Actinoid  allied  to  Cerianthus.  During 
the  last  summer  I  have  succeeded  in  raising  from  young  Arach- 
nactis (like  those  described  and  figured  by  me  in  the  Proceedings  of 
the  Boston  Society  of  Natural  Ilistor}^)  somewhat  older  stages, 
and  to  keep  them  alive  till  they  lost  their  pelagic  habits,  and  re- 
mained more  or  less  stationary  on  the  bottom,  creeping  slowly 
along  by  means  of  their  tentacles  on  the  elongated  column. 

The  changes  observe;!  in  the  older  stages  of  Arachnactis  consist 
of  the  gradual  resorption  of  the  embryonic  cells  at  the  posterior 
extremity  of  the  column,  the  increase  of  the  number  of  tentacles, 
taking  place  in  pairs  at  one  extremity  of  the  longitudinal  axis  of 
the  disk,  the  elongation  of  the  column,  the  increase  in  size  of  the 
ovaries,  the  differentiation  of  the  column  into  an  anterior  part 
where  the  partitions  are  situated,  becoming  externally  more  and 
more  corrugated  transversally  with  advancing  age,  this  anterior 
part  being  comparatively  capable  of  but  slight  expansion  and 
contraction,  and  a  posterior  part  of  the  column  capable  of  great 
expansion  and  contraction,  especially  at  the  very  extremity  of  the 
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column.  In  fact  the  Arachnactis  has  now  become  a  diminutive 
P^l^anlsia,  with  eight  partitions  from  which  are  suspended  ovaries 
of  different  lengths,  as  we  find  them  in  Eilwardsia.* — A.  Agassiz. 

Swamp  Rabbit  (Z>y>M^  Aquaticus), — This  is  a  widely  distributed 
species.  It  abounds  in  the  canebrakes  of  Alabama,  Mississippi, 
Louisiana,  Arkansas  and  Texas.  It  is  found  in  the  portion  of 
country  I  have  named,  on  all  the  watercourses,  even  on  the  little 
branches,  rarely  on  uplands.  Its  flesh  is  considered  the  best,  most 
digestible  and  most  nutritious  of  all  the  small  game.  In  sugar-cane 
countries  it  subsists  principally  on  the  leaves  of  the  cane.  To 
procure  the  leaves  of  the  tall  cane,  the  rabbits  will  stand  on  their 
hind  feet  and  cut  the  cane  in  two  about  fifteen  inches  from  the 
ground.  Being  surrounded  on  all  sides  with  other  cunes,  the  stalk 
cannot  fall,  but  dropping  straight  down  by  the  side  of  the  stump  it 
remains  standing,  when  the  rabbit  stands  up  again  and  cuts  it  off  as 
in  the  first  instance,  when  it  drops  a  second  time,  and  so  on,  the  ani- 
mal continues  to  cut  off  fifteen  inch  sections  until  the  top  of  the 
cane  with  its  leaves  comes  down  low  enough  to  allow  the  rabbit  to 
feed  on  it.  Many  of  these  little  piles  of  cut  up  cane  are  seen  in  the 
cany  bottoms  of  the  rivers  and  creeks  of  Mississippi.  Here  in 
Texas  where  there  is  no  cane,  it  feeds  on  various  grasses  and  some 
of  the  wild  herbage.  Like  the  old  field  rabbit,  when  chased  by  dogs 
it  seeks  refuge  in  hollow  trees,  holes  in  the  ground,  etc.  AVhen  it  is 
captured  it  squeals  fearfully  and  its  heart  beats  audibly.  —  Gideon 
LiNCECUM,  Long  Point,  Texas, —  Communicated  b)/ the  /Smithsonian 
Institution. 

The  Salt  Lake  Crustacean. —  A  peculiarity  of  the  little  crus- 
tacean {Artemia  fertilis  Verrill),  living  in  the  waters  of  Salt  Lake, 
which  ought  to  be  noticed  is  that  of  its  congiegating  in  masses  of 
strange  appearance  in  the  water.  When  the  masses  are  small 
they  sometimes  stretch  out  so  as  to  have  the  form  of  a  serpent. 
At  other  times  they  represent  rings,  globes  and  various  irregular 
figures.  A  gentle  breeze  does  not  affect  the  water  filled  by  Arte- 
mia, so  that  while  the  water  on  all  sides  of  these  dense  congrega- 
tions is  slightly  ruflfled,  that  which  they  occupy  remains  as  if 
covered  by  oil,  thus  indicating  the  figure  of  the  mass.     My  atten- 

*  Though  this  point  has  not  be^^^n  mentioned  before,  nor  the  irreKular  number  of 
tentacle ■<  varying  from  eighteen  to  thirty-two  in  large  specimens  of  Edwartlnia,  show- 
ing that  the  development  of  the  tentacles  has  nothing  in  common  with  tlie  cyclical 
development  of  the  tentacles  of  Madrcporarians. 
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tion  was  called  to  them  by  seeing  on  the  surface  the  figure  of 
a  great  serpent  in  one  place,  and  in  another  what  appeared  to  be  a 
small  stream  of  comparatively  still  water  flowing  out  through  the 
lake. 

Though  I  waded  out  to.  and  through,  these  immense  bodies,  I 
could  not  positively  ascertain  that  the  individuals  were  travelling 
in  a  common  direction  ;  the  time  was  too  short  to  determine  this, 
yet  I  think  it  is  the  fact. — S.  W.  Garman. 

A  COLOSSAL  Octopus. —  A  letter  just  received  from  Mr.  J.  S. 
George  of  Nassau,  N.  P.,  Bahamas,  mentions  a  huge  Octopus 
ten  feet  long,  each  arm  measuring  five  feet ;  the  weight  was  esti- 
mated at  between  two  hundred  and  three  hundred  pounds.  The 
monster  was  found  dead  upon  the  beach,  and  bore  marks  of  injur5\ 

Fig.  152. 


Mr.  George  adds  *'  this  is  the  first  specimen  I  have  seen  duiing 
twenty-seven  years  residence  in  Bahamas,  but  they  are  known  here 
traditionally  of  immense  size."  —  B.  G.  Wilder. 

[We  add  a  figure  (152)  of  a  Brazilian  species  of  Octopus. 
—  Eds.] 

Texas  Field  Mouse  {Reithrodon  CaroUnenms?). — This  is  a  xery 
small  mouse,  found  in  the  cornfields.  They  are  not  very  abundant. 
They  dig  little  holes  in  the  ground,  under  the  side  of  a  rock  or  tuft 
of  grass,  where  they  breed  their  3'oung  in  exceedingly  soft  beds 
made  of  finely  shred  grass.      It  is  occasionally  found,  where  a 
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hill  of  corn  has  been  broken  down,  that  these  small  creatures  have 
entered  the  shuck,  shelled  off  the  grains,  cut  out  the  heart  very 
neatly,  leaving  the  com  in  a  little  heap  at  one  side,  looking  almost 
as  if  it  had  not  been  touched.  Where  com  has  been  planted  along- 
side of  a  meadow,  their  sign  is  more  frequently  met  with,  but  never 
to  an  extent  to  cause  the  farmer  to  feel  any  uneasiness  on  the 
subject. — Gideon  Lincecum,  Texas, — Communicated  by  the  Smith- 
sonian Institution, 

Marine  Crustacea,  in  Lake  Michigan.  Correction.  —  I 
desire  to  correct  an  unfortunate  error  in  an  article  on  the  Mammoth 
Cave  and  its  inhabitants  (vol.  v,  p.  752,  lines  6,  7),  and  in  the 
separately  printed  little  work  "  Life  in  the  Mammoth  Cave."  I 
there  state  that  a  species  representing  Idotea  entomon,  found  living 
in  the  Swedish  lakes,  had  been  detected  by  Dr.  Stimpson  at  the 
bottom  of  Lake  Michigan.  In  fact  no  crustacean  of  the  family 
to  which  Idotea  belongs  is  known  to  exist  in  our  Great  Lakes,  nor 
did  Dr.  Stimpson  mention  this  genus. — A.  S.  Packard,  Jr. 

Albino  Deer. —  A  few  days  since  Henry  Wilson  of  Cape  Grove, 
a  short  distance  from  here,  killed  an  albino  deer.  The  head,  neck 
and  tail  were  pure  white,  while  the  upper  portions  of  the  body  and 
back  were  so  nearly  white  that  you  could  hardly  see  the  spots. 
The  animal  was  a  fawn  of  our  common  Virginia  deer,  and  about 
three  months  old.  Its  eyes  were  also  white. —  Cuas.  H.  Nauman, 
Titusiria  P.  0.,  Volusia  Co.,  Fla. 


GEOLOGY. 

The  Proboscidians  of  the  American  Eocene. — During  the  past 
summer,  Prof.  Cope,  in  charge  of  a  division  of  Dr.  F.  V.  Hayden*s 
Geological  Sur\'ey  of  the  territories,  explored  the  palaeontology  of 
the  Eocene  beds  of  Wyoming  Territory.  He  obtained  many 
species  of  plants,  moUusks  and  insects,  and  eight}'  species  of 
Vertebrata,  of  which  some  fifty  are  new  to  science. 

One  of  the  most  important  of  the  discoveries  made  was  the 
determination  of  the  type  of  proboscidians  prevalent  in  that 
period.  This  is  exceedingly  peculiar  and  anomalous  in  many 
respects.  Proboscidian  limbs  are  associated  with  a  dentition  of 
the  same  type,  when  the  number  and  position  of  the  teeth  are 
considered.     Thus  a  huge  external  incisor  only  occupies  the  front 
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of  the  upper  jaw  (premiixillary  bone)  ;  there  is  do  canine,  and 
the  molars  are  few.  The  incisor  is  shorter  than  in  the  mastodons, 
etc.,  and  is  compressed,  trenchant,  and  recurved,  forming  a  most 
formidable  weapon.  The  great  peculiarity  is  seen  in  the  structure 
of  the  molars,  which  is  nearly  that  of  Bathmodon  Cope,  an  allied 
Perissodactyl.  This  type  is,  however,  graded  into  an  approach  to 
Dinotherium  in  another  Perissodactyl,  Metalophodon  Cope,  of 
which  more  below. 

The  type  species  of  this  group,  called  by  Prof.  Cope  Eobasileus 
cornutus^  is  as  large  as  the  Indian  elephant,  but  stood  lower,  hav- 
ing proportions  more  like  the  rhinoceros.  The  elongate  form  of 
the  cranium  added  to  this  resemblance.  The  physiognomy  was 
very  peculiar.  On  either  side  of  the  front,  above  each  orbit,  rose 
a  stout  horn,  its  base  continuous  with  that  of  its  mate.  The 
immensely  prolonged  nasal  bones  overhung  the  premaxillary,  as 
in  the  rhinoceros,  and  supported  on  each  side  near  the  extremity 
a  massive  reverted  shovel-shaped  protuberance,  which  united  at 
an  open  angle  with  its  fellow  on  the  middle  line  in  front. 

These  beasts  must  have  lived  in  herds,  like  the  elephant  of 
to-da3%  judging  from  the  abundance  of  their  remains,  no  less  than 
twenty-five  or  thirty  individuals  having  left  their  bones  within 
a  short  distance  of  one  of  the  camps  of  the  party.  Three  species 
were  distinguished  :  E,  cornvtus,  E.fiircatus,  and  E.  pi'essicornis. 

The  resemblance  of  the  tusks  to  canine  teeth  is  such  as  to  have 
induced  a  late  author  to  have  based  the  description  of  a  supposed 
carnivore  of  large  proportions  on  one  of  them. 

The  Armed  METALOpnonoN. — This  is  an  extinct  odd-toed  ungu- 
late discovered  by  Prof.  Cope  in  the  lowest  or  "  Green  River" 
division  of  the  Eocene  of  AVyoming.  The  only  species  found  was 
named  M,  armatus.  It  possessed  a  full  series  of  six  superior  inci- 
sors, and  had  a  formidable  knife-like  canine,  with  cutting  edges  and 
a  groove  on  the  outer  face.  The  premolars  are  like  those  of  Bath- 
modon, I.  e.,  with  one  outer  crescent,  while  the  molars  differ  in 
having  the  constituent  crest  of  the  single  crescent  separated  on  the 
inner  side  of  the  tooth,  thus  producing  two  subparallel  crests. 
The  lower  premolars  are  singular  in  possessing  one  crescent,  with  a 
rudi mental  second  by  its  side.  This  increases  in  proportions  on 
the  posterior  teeth  till  on  the  last  inferior  molar  the  two  are  nearly 
equally  developed.     Alternate  ridges  are  however  on   this  tooth 
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reduced  and  rudimental,  leaving  a  parallel  two-crested  tooth,  ap- 
proaching a  Tapi|  or  Dinotherium.     There  were  probably  tusks  in     ^Y"^ 
the  lower  jaw. 

The  animal  was  about  the  size  of  the  rhinoceros  and  constituted 
another  addition  to  the  well-armed  ungulates  of  the  Wyoming 
Eocene.  The  transitional  forms  seen  in  its  tooth  structure  consti- 
tute a  point  of  especial  interest. 

The  Fish-beds  op  Osino,  Nevada.  —  Investigations  into  the 
geology,  of  Nevada,  conducted  during  the  present  season  by  Prof. 
Cope,  of  Dr.  Hayden's  Geological  Survey,  have  resulted  in  the  dis- 
covery of  an  extensive  lake  basin,  which  was  filled  with  fresh  water 
during  some  of  the  Tertiary  periods.  Its  deposits  were  thrown 
into  lines  of  upheaval  by  the  elevation  of  the  Ruby  Mountain 
Range,  and  the  North  Humboldt  River  traverses  the  deepest  por- 
tion of  the  old  lake.  The  Humboldt  River  Sink  is  its  last  rem- 
nant, bearing  the  same  relation  to  the  Humboldt  River  as  the 
Great  Salt  Lake  to  the  Bear  River  of  Utah. 

The  strata  are  in  many  places  exceedingly  thin  and  paper-like, 
resembling  the  braun  kohle  of  Prussia.  Two  seams  of  a  cannel- 
like  coal,  of  about  three  feet  each  in  thickness,  have  been  exposed 
by  excavations.  This  is  the  most  western  locality  for  coal  east 
of  the  Sierra  Nevada.  The  shales  contain  great  numbers  of  fos- 
sil fishes,  insects,  plants,  etc.  The  fishes  are  all  of  fresh  water 
types ;  one  of  them  is  related  to  the  existing  t3'pe  of  Catostomidce 
(sucker),  and  has  been  called  Amyzon  mentale.  It  is  a  sucker 
with  the  sucking  mouth  "  left  out ;"  that  part  resembling  its  proto- 
.type  in  ordinary  fishes.  Another  species  is  related  to  the  ''Bull- 
minnows"  {Cyprinodontidce)^  but  differs  from  known  genera  in 
having  bristle-like  bodies  instead  of  ordinary  scales.  It  is  called 
Trichophanes  hiaiis.  The  insects  ai-e  chiefly  mosquitoes  and  long- 
legged  flies  (Tipula). 

The  age  of  the  beds  was  thought  to  be  Green  River  or  Lower 
Eocene. 

On  the  northern  ridge  bordering  the  Humboldt  valley,  Nevada, 
there  are  completely  opalized  poi-tions  of  trunks  of  trees  which 
were  at  least  five  feet  in  diameter.  The  ground  is  strewn  with 
black,  yellow,  red,  purple  or  porcelain-white  colored  fragments. 
The  age  of  the  remains  is  probably  Tertiary  and  the  trees  are 
mostly  dicotyledons. 
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Antiquity  of  Man  in  Ameuica. — The  discoveries  that  are  con- 
stantly being  made  in  this  country  are  proving  that  man  ex- 
isted on  this  continent  as  far  back  in  geological  time  as  on  the 
European  continent ;  and  it  even  seems  that  America,  really  the 
old  world  geologically,  will  soon  prove  to  be  the  birthplace  of 
the  earliest  race  of  man.  One  of  the  late  and  important  discov- 
eries is  that  by  Mr.  E.  L.  Berthoud,  which  is  given  in  full,  with  a 
map,  in  the  Proceedings  of  the  Philadelphia  Academy  of  Sciences 
for  1872,  p.  46.  Mr.  Berthoud  there  reports  the  discovery  of  an- 
cient fireplaces,  rude  stone  monuments,  and  implements  of  stone 
in  great  number  and  variety,  in  several  places  along  Crow  Creek  in 
Colorado,  and  also  on  several  other  rivers  in  the  vicinity.  These 
fireplaces  indicate  several  ancient  sites  of  an  unknown  race  difier- 
ing  entirely  from  the  mound-builders  and  the  present  Indians, 
while  the  shells  and  other  fossils  found  with  the  remains  make  it 
quite  certain  that  the  deposit  in  which  the  ancient  sites  are  found 
is  as  old  as  the  Pliocene  and  perhaps  as  the  Miocene.  As  the 
fossil  shells  found  with  the  relics  of  man  are  of  estuary  forms,  and 
as  the  sites  of  the  ancient  towns  are  on  extended  points  of  land 
and  at  the  base  of  the  ridges  or  bluflTs,  Mr.  Berthoud  thinks  the 
evidence  is  strongly  in  favor  of  the  locations  having  been  near 
some  ancient  fresh  water  lake,  whose  vestiges  the  present' topog- 
raphy of  the  region  favors. 

MICROSCOPY. 

Fungous  Growth  in  Shells. — *'In  a  paper  read  before  the 
Manchester  Philasophical  Society  on  the  26th  of  February,  Mr. 
Mark  StiiTup  exhibited  sections  of  shells  of  moUusca,  showing 
so-called  fungoid  growths.  lie  referred  to  Dr.  Carpenter's  report 
on  shell  structure,  presented  to  the  meeting  of  the  British  Associa-^ 
tion  in  1844,  in  which  especial  mention  is  made  of  a  tubular  struc- 
ture in  certain  shells,  Anomia  being  cited  as  a  characteristic  ex- 
ample. In  the  last  edition  of  'The  Microscope,'  Dr.  Carpenter 
he  said,  withdraws  his  former  explanation  of  this  structure,  and 
now  refers  it  to  the  parasitic  action  of  a  fungus.  Mr.  Stirrup 
showed  sections  of  this  shell  penetrated  by  tubuli  from  the  outer 
(776) 
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to  the  inner  layers  of  the  shell,  and  it  is  upon  the  inner  layer  that 
the  curious  appearances  of  sporangia,  with  slightly-branched  fila- 
mentous processes  proceeding  from  them,  present  themselves.  The 
parasitic  view  is  strengthened  by  the  fact  that  these  markings  are 
not  found  in  all  parts  of  the  shell,  and  are  certainly  accidental. 
Professor  KoUiker  maintains  the  fungoid  nature  of  these  tubuli  in 
shells  as  well  as  in  other  hard  tissues  of  animals,  as  fish  scales,  etc. 
Mr.  Wedl,  another  investigator,  considers  the  tubuli  in  all  bivalves 
as  produced  by  vegetable  parasites,  and  that  no  other  interpreta- 
tion can  be  given.  This  view  does  not  seem  to  be  borae  out  by 
the  section  of  another  shell  which  was  exhibited,  Area  navicula, 
in  which  the  tubuli  are  always  present  forming  an  integrant  part ; 
they  are  disposed  in  a  straight  and  tolerably  regular  manner  be- 
tween the  ridges  of  the  shell ;  moreover,  they  have  neither  the 
irregularly  branched  structure  nor  the  sporangia."  —  Monthly  Mi- 
croscopical Journal. 

Advancing  Definition  of  Objectives. — Tolles  has  lately  made 
a  ^  immersion  objective  for  the  United  States  Army  Medical  Mu- 
seum, with  which  Dr.  Woodward  has  produced  photographic  prints 
(of  Nobert's  bands)  that  far  excel  any  previous  work  of  the  same 
kind.  The  transparencies  on  glass  are  remarkably  clear,  and 
the  paper  prints  give  the  lines  in  such  a  startling  appearance 
of  relief  that  it  is  diflScult,  even  after  feeling  of  the  paper,  to 
realize  that  the  lines  and  the  spaces  between  them  are  all  printed 
on  the  same  plane.  This  lens  seems  likely  to  replace  the  now 
famous  tV  as  a  standard  of  comparison,  the  first  appeal  and  the 
last,  for  high-power  lenses  of  great  pretensions  for  oblique-light 
work.  If  any  maker  has  made  or  can  make,  of  which  last  there  is 
no  doubt,  a  lens  that  will  define  Nobert's  lines  better  than  this,  he 
will  confer  a  favor  by  presenting  to  the  world  proof  of  the  fact. 
The  following  note  from  Dr.  Woodward  explains  itself. 

Resolution  op  Nobert's  Band.  —  I  desire  to  make  public  the 
•  fact  that,  since  February,  1872, 1  have  received  for  inspection  from 
Mr.  R.  B.  Tolles  of  Boston,  several  objectives  ranging  from  ^ 
to  ^(f  (maker's  nomenclature)  which  resolved  the  nineteenth  band 
of  the  Nobert's  plate  in  my  hands.  Last  month  I  received  from 
Mr.  Tolles  an  objective  made  to  fill  an  order  of  long  standing  for 
the  Army  Medical  Museum.  The  immersion  front  of  this  objec- 
tive (marked  ^  by  the  maker)  separates  the  lines  of  Nobert's 


Digitized  by 


Google 


778  MICROSCOPY. 

plate,  from  the  lowest  to  the  highest  band,  more  satisfactorily  than 
any  objective  I  have  hitherto  tried.  1  must  also  give  its  perform- 
ance on  Amphipleura  pellucida  by  lamp  light  the  preference  over 
any  similar  work  I  have  done  or  witnessed.  The  price  of  this 
objective  was  one  hundred  and  seventy-five  dollars. 

I  send  herewith  some  glass  transparencies  from  negatives  of  the 
nineteenth  band,  taken  by  this  lens,  together  with  some  paper 
prints  of  the  several  groups  of  the  plate. — J.  J.  Woodward, 
Washington,  Sept.  3d. 

PiiOTO-MEcnANiCAL  PRINTING. — In  the  September  number  of  the 
Naturalist  is  an  article  under  this  caption,  giving  some  of  Dr. 
Woodward's  ideas,  and  an  editorial  dissent  from  them.  Now  this 
difference  of  opinion  relates  to  a  point  that  ought  to  be  settled 
by  the  judgment  of  microscopists,  and  I  write  this  for  the  pur- 
pose of  calling  for  their  views  of  the  question.  I  quote  from  the 
article :  "  Even  the  mieroscopist  himself,  being  unable  to  repre- 
sent all  that  he  sees,  is  obliged  to  select  what  he  conceives  to  be 
of  importance,  and  thus  represents  his  own  theories  rather  than 
severe  facts"  {Dr.  Woodicard).  The  comment  is  ["If,  however, 
his  theories  are  correct,  and  his  delineation  skilful,  this  very  power 
of  selection  and  construction  enables  him  to  give  a  distinctness 
and  completeness  which  is  lacked  by  the  photographic  camera."] 

Here  are  two  almost  opposite  principles  of  illustration  in  ques- 
tion. Which  should  be  the  governing  one  ?  What  is  the  object 
of  the  pictures  ?  Obviously  there  are  two ;  one  for  explanation 
of  the  observer's  theories ;  the  other,  that  other  observers  may 
in  repeating  the  observation  be  guided  by  and  recognize  what 
the  first  one  had  seen,  and  this  I  consider  the  all-important  ob- 
ject of  "  figures."  If  the  observer  draws  only  what  he  thinks  im- 
portant, he  must  almost  invariably  make  a  picture  quite  differ- 
ent from  the  one  seen  in  the  microscope  —  he  has  omitted  what 
he  deemed  the  unimportant  parts  —  and  the  pupil  trying  to  fol- 
low him  finds  the  actual  appearance  so  different  that  he  does  not 
recognize  it  as  the  same.  No  doubt  many  of  the  misunderstand- 
ings or  differences  of  opinions  among  microscopists  have  origi- 
nated from  this  very  defect  of  published  figures,  which  have  been 
taken  to  be  what  they  purported  to  be,  representations  of  what 
was  actually  seen  —  "if  his  theories  are  correct;"  but  if  his 
theories  are  wrong  then  his  skilful  delineation   has  only  misled 
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his  readers.  But  if  the  draughtsman  publishes  his  figure  as  ex- 
plicitly as  his  theory,  not  as  the  representation  of  the  "severe 
fact,"  then  he  will  be  understood. 

On  the  other  hand,  the  camera  represents  exactly  what  may 
be  seen  by  any  other  observer,  using  the  same  aj)pliances  (which 
should  in  all  cases  be  described)  and  the  student  can  draw  his  own 
conclusions  from  the  picture  as  to  the  soundness  of  the  theories 
advocated.  But  then  it  must  be  remembered  that  a  photograph 
can  represent  only  one  view  of  an  object,  while  the  observer  by 
changing  the  focus  of  his  instrument  obtains  a  new  view  at  each 
movement  of  the  screw.  With  the  high  power  lenses  now  in  use, 
these  differing  views  are  all  important  for  correctly  understanding 
almost  any  object.  Therefore  scarcely  anything  can  be  properly 
illustrated  by  one  photograph.  Many  objects  must  require  several. 
— C.  S. 

This  inflexible  limitation  of  the  photographic  view  to  one  sec- 
tion or  plane  of  the  object,  is  evidently  one  of  the  points  re- 
ferred to  in  the  criticism  quoted  above,  which,  without  referring 
to  photography  as  a  means  of  proof  of  alleged  observations,  or  of 
submitting  observations  to  investigators  for  criticism  or  deduction, 
only  suggested  that  for  communicating  well  ascertained  facts  a 
skilAil  delineation  may  contain  more  information  than  any  avail- 
able number  of  photographic  representations.  A  good  drawing, 
as  intimated  by  Dr.  Beale,  may  often  supply  the  place  of  a  long 
and  unread  verbal  description. 

The  Submersion  Microscope.  —  Mr.  Richards  has  presented 
to  the  Royal  Microscopical  Society  an  adjustable  submersion  tube 
which  can  be  attached  to  any  objective,  thus  avoiding  the  neces- 
sity of  having  a  tube  specially  fitted  to  each  objective  which  is  to 
be  used  in  this  manner. 

Dr.  Dudgeon's  paper  in  the  "  Quarterly  Jounial  of  Microscopi- 
cal Science  "  for  July,  1871,  seems  to  claim  originality  for  the  idea 
of  a  submersion  arrangement,  but  Mr.  Richards  and  others  have 
•  called  it  Mr.  Stephenson's  plan.  We  hope  our  London  contempo- 
raries will  settle  this  question  of  priority,  and  give  us  the  facts 
immediately.  All  the  submersion  arrangements  are  but  slight  va- 
riations of  a  single  idea,  and  that  for  the  present  we  credit  to  Dr. 
Dudgeon. 

The  Micro-pantograph.  —  Mr.  Isaac  Roberts  publishes  in  the 
July  number  of  the  "Monthly  Microscopical  Journal"  an  illus- 
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trated  description  of  a  most  important  piece  of  apparatus.  He  un- 
dertakes to  avoid  the  difficulties  of  the  method  of  drawing  by  the 
camera  lucida  by  substituting  an  instrument  (Fig.  153)  which  shall 
present  a  fixed  though  liarge  ratio  between  the  movements  of  the 
pencil  point  on  the  paper  and  of  a  given  point  in  the  focus  of 
the  eye-lens  of  the  ocular.  A  method  previously  in  use  and  very 
easily  used,  for  enlarging  or  reducing  drawings  is  combined  now, 
for  the  first  time,  with  the  microscope.  Two  parallelograms  of 
light  rods  are  constructed  having  their  adjacent  sides  inflexibly 
connected  with  each  other.  AH  the  intersections  of  the  sides  are 
pivoted  so  as  to  have  a  free  horizontal  motion,  and  the  intersec- 

Fig.  153. 


tion  of  the  two  parallelograms  is  made  a  fixed  point  by  screwing 
it  to  a  brass  plate  which  slides  into  the  ocular  in  the  usual  posi- 
tion of  a  micrometer.  The  pivot  at  the  outer  end  of  the  large 
parallelogram  carries  a  pencil,  and  in  the  corresponding  position 
in  the  small  one  is  a  glass  plate  with  cross-lines  ruled  'upon  it. 
When  in  use  in  the  microscope  the  cross-lines  are  in  focus  of  the 
eye-lens,  and  the  pencil  rests  upon  a  sheet  of  paper  suitably 
supported  near  the  top  of  the  compound  body.  The  pencil  is  to 
be  so  moved  as  to  cause  the  intersection  of  the  cross-lines  to  pass 
over  the  parts  of  the  object  desired  to  be  delineated.  Such  a 
drawing  would  probably  surpass  in  accuracy  any  other  that  could 
be  made. 
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Mounting  Tissues  in  Balsam.  —  Portions  of  thin  membranes, 
or  of  other  tissues,  especially  when  stained  with  carmine,  silver 
or  gold,  may  be  transferred  through  alcohol  to  balsam  by  the 
following  method  described  by  Dr.  J.  J.  Woodward.  The  prepa- 
rations are  examined  in  glycerine  on  a  glass  slide  and  under  a 
thin  glass  cover,  and  they  may  be  kept  in  this  condition,  without 
further  preparation,  for  several  weeks.  When  one  is  to  be  perma- 
nently preserved  the  cover  is  to  be  fastened  down  by  a  spring  clip, 
and  the  whole  an^angement  immersed  in  seventy-five  per  cent, 
alcohol  for  a  few  days ;  after  which  it  is  transferred,  for  the  same 
length  of  time,  to  absolute  alcohol.  The  object  may  then  be 
removed  from  its  position  under  the  cover,  and  it  will  be  found 
sufficiently  dehydrated  to  be  mounted  in  balsam  in  the  ordinary 
way.  By  this  transfer  to  balsam,  permanency  is  gained  and  cor- 
rugation and  distortion  are  reduced  to  a  minimum. 

Mounting  Tissues  in  Dammar  Varnish.  —  Dr.  J.  W.  S.  Arnold 
transfers  sections  of  stained  tissues  from  water  to  seventy-five  per 
cent,  alcohol.  After  soaking  ten  or  fifteen  minutes,  the  specimen 
is  clarified  by  oil  of  cloves  and  immediately  mounted  in  dammar 
varnish  or  balsam  dissolved  in  chloroform.  The  distortion  caused 
by  absolute  alcohol  is  avoided,  and  the  objects  are  rendered 
sufficiently  transparent. 

Logwood  Staining  Fluid.  —  Ilsematoxylin  is  preferred  to  car- 
mine as  a  means  of  staining  tissues,  by  some  microscopists.  Dr. 
J.  W.  S.  Arnold  prepares  the  solution  by  rubbing  together  in  a 
mortar  one  part  of  common  logwood  extract  and  three  parts  (by 
measure)  of  pulverized  alum,  and  afterwards  gradually  adding 
enough  water  to  dissolve  only  a  part  of  the  powder.  The  satu- 
rated solution  thus  formed  should  be  of  a  dark  violet  color.  If 
too  red,  more  alum  must  be  added.  After  standing  several  days 
it  is  to  be  filtered  and  diluted  by  one-fourth  its  bulk  of  sevent}^- 
five  per  cent,  alcohol. 

Fungi  in  Drinking  Water.  —  Prof.  James  Law  found  fungi  in 
the  blood  and  in  the  milk  of  cows  who  drank  water  abounding  in 
diatoms  and  spores.  The  health  of  the  cattle  was  manifestly  im- 
paired. Only  a  part  of  the  cows  drinking  the  water  were  suscep- 
tible to  its  effect,  and  they  recovered  after  a  change  of  water  and 
the  use  of  bi sulphate  of  soda.  The  organisms  observed  are  figured 
in  ''  The  Lens." 
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Structure  of  Podura  Scales. — Dr.  J.  W.  S.  Arnold  has  snc- 
ceeded  in  throwing  off,  by  means  of  the  electric  induction  spark, 
some  of  the  "  spines  '*  of  the  familiar  test  scale  of  "  Podura." 
Preparatory  to  this  experiment  the  scales  are  rendered  brittle  by 
drying  in  an  oven.  The  detached  spines  are  easily  beaded  by  uni- 
lateral light. 

Dry  Rot. — Thomas  Taylor,  of  Washington,  D.  C,  found 
microscopic  fungi  upon  the  leaves  of  a  book  which  was  gradually 
perishing  by  drj'  rot.  After  treatment  by  a  strong  solution  of 
carbolic  acid,  no  further  injury  occurred. 

NOTES. 

Captain  Scammon  announces  the  speedy  publication  by  sub- 
scription of  a  new  work  on  the  "  Cetaceans  and  other  Marine 
Animals  of  California."  The  plates  are  to  be  full  and  finely 
executed.     Professor  Agassiz  commends  it  as  follows. 

San  Francisco,  October  1,  1872. 

My  Dear  Sir :  I  have  been  delighted  to  look  over  the  engrav- 
ings of  the  cetaceans  and  other  marine  mammals  of  the  West 
Coast  of  North  America,  to  illustrate  your  work  upon  their  natu- 
ral history,  because  it  is  the  first  time  I  have  seen  the  whale 
properly  exhibited  on  paper. 

Your  practical  knowledge  of  these  animals,  and  the  faithfulness 
of  detail  and  excellence  of  the  representations,  will  make  the  work 
standard ;  and  it  will  give  me  the  greatest  pleasure  to  do  every- 
thing in  my  power  to  obtain  subscribers  for  you  in  the  Atlantic 
States  and  in  Europe. 

With  the  deepest  interest  in  your  labors,  believe  me 

Very  sincerely  yours,  L.  Agassiz. 

To  Capt.  C.  M.  Scammon,  U.  JS.  Revenue  Marine^  San  Fran- 
cisco^ California. 

We  are  able  to  announce  that  the  work  will  be  published  by  the 
Naturalists'  Agency,  and  that  we  are  ready  to  receive  subscriptions 
at  this  ofllce  and  shall  soon  be  able  to  give  further  information. 

We  have  to  record  the  death,  after  a  short  illness,  of  Andreas  S. 
Oersted,  Professor  of  Botany  in  the  University  of  Copenhagen, 
which  occurred  on  September  3d.  lie  was  born  on  June  21st, 
1816,  and  his  earlier  studies  were  directed  to  zoology ;  in  1841  he 
obtained  the  gold  medal  of  the  university  for  a  thesis  on  the  Danish 
Annelids.    During  the  years  184G-48,  Oersted  travelled  in  Costa 
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Rica,  and  the  botanical  results  of  his  expedition  have  appeared  in 
numerous  papers  in  the  Transactions  of  the  Copenhagen  Natural 
History  Society,  and  in  a  series  of  memoirs  on  different  natural 
orders,  in  conjunction  with  Bentham,  Berg,  Griesbach,  and  Plan- 
chon.  In  1863  was  commenced  "L'Amerique  Centrale"  which 
contains  descriptions  and  figures  of  new  tropical  American  plants. 
Oersted's  researches  in  fungi  were  important,  especially  his  dem- 
onstration that  Roestelia  is  but  a  dimorphic  condition  of  Podisoma, 
and  his  investigations  into  the  organs  of  reproduction  in  Agaricus. 
He  was  appointed  Professor  in  1860. — Journal  of  Botany, 

A  RARE  opportunity  is  offered  for  those  who  want  a  collection 
of  Californian  Coleoptera,  and  insects  of  other  orders.  Mr.  G.  R. 
Crotch,  late  assistant  librarian  at  Cambridge  University,  England, 
proiX)ses  to  spend  about  a  year  on  the  Californian  coast,  going  as 
far  south  as  Guaymas,  and  then  up  to  Vancouver  Island.  Mr. 
Crotch  will  make  a  specialty  of  Coleoptera,  which  will  be  named 
by  Dr.  Leconte,  and  made  up  into  sets  at  ten  dollars  per  one 
hundred  species,  two  specimens  being  given  whenever  practicable. 
He  is  willing  to  collect  other  orders  if  wanted. 

"We  take  pleasure  in  drawing  attention  to  the  Essex  Institute 
course  of  eight  lectures  entitled  "Eight  evenings  with  the  Micro- 
scope," now  in  course  of  delivery  in  Salem,  by  Kev.  E.  C.  Bolles. 
The  subjects  are  "With  the  Microscope  Maker,"  ''In  the  Labora- 
tory," ''In  the  Garden,"  "In  the  Forest,"  By  the  Poudside  and 
Seaside,"  "Among  the  Insects,"  "  With  the  Zoologist,"  "  With  the 
Polariscope  and  Spectroscope."  These  subjects  are  most  clearly, 
pleasantly  and  ably  handled  by  the  lecturer.  The  illustrations 
enlarged  by  the  microscope  and  thrown  upon  a  screen  twentj'-five 
feet  in  diameter,  by  aid  of  two  powerful  calcium  lanterns,  are 
simply  splendid,  and  we  doubt  if  more  finely  illustrated  lectures 
for  a  popular  audience  have  ever  before  been  presented  in  this  or 
any  other  country. 

A  NEW  society  has  been  organized  in  Sacramento,  California, 
under  the  name  of  the  "Agassiz  Institute,"  with  the  following 
ofilcers:  —  Dr.  T.  M.  Logan,  President;  F.  E.  Potter,  Recording 
Secretary ;  Rev.  J.  XL  C.  Bonte,  Corresponding  Secretary.  We 
are  informed  that  the  new  society  has  been  formed  on  the  model 
of  the  Essex  Institute  of  Salem,  and  that  it  owes  its  birth  in  great 
part  to  the  recent  visit  of  Prof.  Agassiz,  after  whom  it  is  named. 
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[Our  Btock  of  paper  made  for  the  Natcralist  was  stored  in  Boston,  and  was  de- 
stroyed in  the  fire.  As  it  would  be  several  weeks  before  we  could  have  paper  made  to 
match  we  are  obliged  to  use  a  different  quality  for  these  last  elirpatures  of  the  volume. 

—Eds.] 
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Aboriginal  relics  known  as  "Plummets,** 

notcH  on.  641. 
Abranchiate  worms,  res|iiration  in,  244. 
Absorption  of  hOlid  particles,  316. 
Acceleration,  theory  of,  307. 
Acer  nigrum  with  stipules,  767. 
^giothuH  (flttvirosins  var.  Brewsterii)  at 

Waltham,  Mass.,  433. 
Agassiz  Institute,  783. 
Alaska,  hydrography  and  natural  history 

of,  12 1. 
Albinism,  173. 
Albino  deer,  773. 
Alca  imiteunis,  368. 
Alpine  flora  of  Colorado,  734. 
Amblyopsis  spelieus,  11,  409. 
America,  fannal  provinces  of,  689. 
American  Association   for  the  Advance- 
ment of  Sctenv5e,  318,  378,  446, 
609, 715.    President's  Address, 
577. 
butterflies,  revision  of,  354. 
Entomologist,  39. 
Zyg^nidjB,  etc.,  work  on,  191. 
Ammocoetes,  6. 
Amphioxus,  19. 
Amphipleura  pellucida  as  a  test  object  for 

high-powers.  193. 
Anaoleps,  eve  of,  7. 
Anacharis,  297. 
AnaBSthotic  school.  431. 
Anguilla,  species  of,  449. 
Animals,  euects  of  extraordinary  seasons 

on  the  distribution  of,  671. 
Animals  of  the  Wyandotte  and  Mammoth 

Caves,  list  of,  409. 
Anophthalmus,  413. 

eremita,  421. 
tenuis,  420. 
Anthropological  Institute  of  N.  Y.,  lOS. 
Antiquity  of  man  in  America,  776. 
Aphredoderus  Sayanus,  12. 
Aqueous  phenomena  of  the  prairies.  133. 
Aquidncck  Island,  geology  of,  518,  611,  751. 
Arachnaciis,  young  of  Edwardsia,  770. 
Arceuthobium  minutum,  167. 

original  locality  of  the  new 
species  of,  404. 
Archaeological  chronology,  118. 
Asplenium   fillx  foemina,  new  American 

variety  of,  108. 
Azores,  flora  and  fauna  of,  176. 

Balaenoptera  musculus,  description  of,  473. 

Balanoglossns,  vouug  stage  of,  636. 

Balanophyllia  elegans,  732. 

Balaam,  mounting  in,  707. 

Baltimore  Oriole,  721. 

Bark  Lice,  51. 

Bas>aris  astuta  m  Ohio,  3()3 . 

geographical    distribution 
of;  364. 
Bathmodon  radians,  261. 
Bee  Martin.  769. 
Binocular  Microscope,  322. 
Birds  breeding  in  Catskill  Mountains,  47. 
carpus  and  tarsus  of,  631. 


Birds'  egfg8,in8ti-uction8  for  preparing,  281. 
birds,  fossil  In  New  Zealand.  312. 
in  Mauritius,  694. 
new  ft"om  Gallapngos,  38. 
new  in  Illinois,  4:i0. 
new  to  Massachusetts,  303. 
of  Colorado.  342. 

Kansas.  263,  359, 765. 

India,  460. 

N.  A.,  geographical  variation  «»1, 

659. 
the  Great  Salt  Lake  Vallev,  3D4. 
the   Tres    Marias   and    Jsocono 
iBlands.  681. 
Black  Bear,  food  of,  493. 
Blind  Crawfish,  410,  494. 
flsh,  409. 

distribution  of,  20. 
eyes  of.  IS. 
first  mentioned,  10. 
parasite  on,  2». 
sensitive  papillie  of,  17. 
young  of.  IIH. 
fishes  of  Mammoth  Cave,  6. 
Siluridje,  7. 
»Blood-corpuscles,  121, 317,  .V>9. 

comparative  size  of,  243. 
variations  in  size  of,  212. 
Blood-discs,  size  of,  243. 
Bonasa  .Tobsii,  172,  300. 
Boomerang.  701. 
Botanical  notes.  487. 

works,  new,  036. 
Botany  for  young  people,  475. 

forty  years  ago,  485. 
Bowlders  in  coal.  439. 
Bracon  letifer,  599. 
Branchiostonia,  eye  of,  6. 
Brass,  how  to  bliuken,  706. 
Breathing  pores  of  leaves,  129. 
Biitish  Association  for  Advancement  of 

Science,  712. 
Bud  scales,  office  of,  685. 
Buffalo,  former  range  of,  79. 
Butterflies,  embryonic  larvae  of,  169. 
of  Iowa,  116. 
new  catalogue  of.  160. 
Scudder's  revision  of,  354. 
Butterfly,  curious  history  of,  513. 
new  fossil,  179. 
notes,  115. 

Ofecidotea  microcephala.  411,  419. 

Calculi  IVom  the  stomach  of  a  horse.  5.^2. 

California,  geologj-  of,  117. 

Califomlau  Trivia,  732. 

Calypso,  429. 

Cambarus  pellucidus,  494. 

Canada,  fossil  plants  of,  99. 

Cancerous  deposits,  origin  of,  501. 

Capillary  circulation,  motle  of  observing. 

Carboniferous  reptiles  of  Ohio,  46. 
Carpenter-bee,  721. 
Catskill  Mountains,  birds  of,  47. 
Cauloxenus  stvgius,  411,  420. 
Cave  in  Berks  Co.,  Penu.,  238. 
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Cemiostoma,  notes  on,  489. 

coffecllum,  332. 
CentlpetJes  of  Wyandotte  Cave,  414. 
Central  Park  Museum,  254. 
Centronyx  BairUii.  637. 
CetMreafij*.  a  new  work  on,  782. 
Chelifer  and  Phalaugium,  embryology  of, 

7»57. 
Chicago  Academy  of  Sciences,  127. 
Chologaster  Aga^^sizii,  23. 
coniutus,  21. 
CUf^iflcatlon,  absouce  of  eyes  in,  091. 
Coal  of  Wyoming,  geological  age  of,  609. 
beds  in  Panama,  .59. 
me.isnres,  land  shells  from,  696. 
Coffee-leaf  Miner,  3.t2,  5iMi. 
ioleoptera,  Calif»)rnian,  7S3. 
Colorado,  alpine  flora  of,  7:W. 
mountains  of,  C5. 
birds.  342. 

potato  beetle,  234,  804. 
CompositsD,  geographical  distribution  of, 

3«>l. 
Corals,  «74. 

deep  pea,  25»5. 
Corpuscles,  pannage  of,  through  the  blood- 

ve!*.sel«»,  no. 
Conch'ri  Flycatcher,  occurrence  of,  in  the 

United  StateH.  4aJ. 
Cricket  of  the  Wyandotte  Cave,  414. 
Crinoi.ls.  afflnilien  of.  .305. 
Crosby.  T.  H..  death  of.  319. 
Crvft  llline  form«  in  glaH8.509. 
Cry.'*talli7.ation  of  metals  bv  electricity,  188. 
Cuckoo,  young.  ha))it8  of,  'MiS. 
Cuitiss.  Si.  a.,  notice  of  death  of,  440. 
Cynomyt*  ludovicianus,  40. 

D  ma.  honor  conferred  on.  2,''*2. 

n  inaus  Archlpuns,  duration  of  life  of,  237. 

Darwinism  and  histology.  187. 

l>eep  sea  corals,  2y5. 

dredgingft.  1. 
explonitione,  58. 
life.  373. 
Deer,  Albino,  773. 
Dei)aitnient  of  agriculture,   dismissal  of 

the  late  botanist  of,  39. 
De>mids.  (85. 

Diamond  points,  grinding  of,  188. 
Diatom  hoax.  121. 
Diatomacew,  318. 
Diat  >m.s  cleaning,  188. 

structure  of.  500. 
study  of,  4M. 
vegetable  nature  of,  684. 
Double  flowers,  427.  429. 
Dragon  Flies,  early  btages  of.  230. 
Dre<igings.  deep  sea,  1. 

in  the  (iulf  of  St.  Lawrence,  174. 
Diy  rot.  782. 

Echinorhyncus  gigas.  450. 
Kel,  new  entozoon  ftom,  445. 

species  of.  449. 
Eol8  in  paste.  .375. 

Egg-i,  p  irlial  development  of,  without  fer- 
tilization. 176. 
Elolei,297. 
Eiijrli^h  sparrows,  236. 
E.it  miologj',  economical,  4.35. 

practical,  38:{. 
E  dozoon  ft-om  the  eel.  449. 
Erebomasterflavescens,  415,  420. 
Ethcostomoids,  habits,  etc.,  of,  109. 
Etlinogratdiy  of  the  shores    of    Behring 

Sea.  230. 
Eulophud  cemlostomatis,  598. 


Evolution,  246. 

of  life,  760. 
Exogens  and  endogens.  318. 
Eyes,  absence  of,  in  classifloation,  691. 

Face-urns,  occnn-ence  of.  in  Brazil,  607. 
Faunal  provinces  of  America,  f^f^. 
Fe<lla8  of  the  Northern  United  States,  885. 
Field  mouse  from  Texas,  772. 
Filaria  anhingie,  .560. 
Fish,  venomous,  491. 
Fish-beds  of  Osino,  Nevada,  775. 
Fishes  as  surgeons.  48. 

fossil  from  the  Cretaceous  strata  of 
Kansas,  249. 

how  to  collect  them,  etc..  118. 

peculiar  coloration  in,  2.37,  637. 

respiration  of,  235. 
Flathead  Indians,  179. 
Flax  and  hemp,  fibres  of,  187. 
Flies  and  contagious  diseases,  694. 
Flower,  double.  299. 
Flowers.  Alpine,  680. 
Flora  and  fauna  of  the  Azores,  176. 
Fossil  plants  of  Canada,  99. 
Fossils,  artificial.  376. 
Fossils,  new  from  the  West,  495. 
French  Association  for  Advancement   of 

Science,  712. . 
Fuchsia,  167. 
Fungi,  alternations  of  generations  in,  187. 

coloring  matter  of.  3*51. 

in  drinking  water,  781. 

new,  443. 

Gall-louse  of  the  grape,  532. 

Genera  Plantarum,  036. 

Generation,  8pont-;ineous.  .570. 

Geology  of  Aquidneck  Island,  518,  611,  751. 

Germs,  vitalitv  of,  at  high  temperature.  243. 

Gibbous  bladderwort.  late  flowering  of.  I(i8. 

Glacial  action  in  Fnegiaand  Patagonia,  6S0. 

phenomenon.  372. 
Glaciers  in  the  Rocky  Mountains,  810. 

origin  of,  117. 
Glaucidium  ferrugineum,  new  to  United 

States,  370. 
Glvc«rine  in  microscopy,  242. 
Gobl-tlnches,  ,'iO. 
Grapedeaf  gall-louse.  .532. 
Grape-vines,  cause  of  deterioration  of,  etc., 
632,  H22. 
of  the  United  .states.  539. 
Gray,  G.  R.,  notice  of  death  of,  446. 
Gray  and  Torrey's  Peaks, 
(ireat  Auk.  3C8. 
Grevillea,  636. 
(ironias  nigrilabris,  7. 
GuHUO.  origin  of,  .375. 
Gulf  of  St.  Lawrence,  dredgings  in,  174. 

Harporhynchns,  nest,  eggs  and  breeding 

habits  of,  370. 
Hassler  Expedition.  63,  319,  382,  508,  575. 
Ilelenium  tenuifolium,  45. 
Helminthophaga  Lucise,  nest  and  eggs  of, 

493. 
Hemirhamphus  of  Carolina,  369. 
(Richardii?),49. 
Herborlzlufi:,  hints  on,  257. 
Heieropygii,  12. 
Hist«)lo^,  practical,  242. 
nolbrook,  J.  E..  notice  of,  189. 
Hvbridization,  experiments  on.  429. 
Hybrids,  53. 

Ilydrodictyon,  development  of,  245. 
Il'ypssidiP,  12. 
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Icterus  Baltimore,  note  of,  2S4. 

spurius,  49. 
Immersion  illumination,  528. 
Impatieus,  structure  of  closed  flowers  of, 

109. 
India,  familiar  binis  of.  460. 
Indian  implements  of  New  Jersey,  144. 

relic,  (m. 
Indians,  Blackfeet,  worship  of,  183. 

Flathead,  179. 

of  New  Jersey,  14^4. 
Infusoria,  new  Kroup  of,  123. 
Inftisorial  life,  374. 
Insects,  centra  of  gravity  in,  366. 

circulation  in.  178. 

fossil  from  Rocky  Mountains. 

mimicry  in  the  colors  of,  388. 

noxious  and  beneficial  of  Missouri, 
293. 

origin  of,  174. 

primitive  forms  of.  191. 
Irri£pation  and  flora  of  the  Plains,  76. 

Jaculns  Hudsonius,  330. 
Jumping  Mouse,  hibernation  of,  330. 
Juniperus  occidentalis,  428. 

Kansas,  birds  of,  263, 359,  765. 
Kansas  birds,  list  of,  4i<2. 
King-crab,  affinities  of,  191, 236. 
Kingbird,  769. 
Koleops  Anguilla,  i51. 

Lake  Michigan,  marine  Crustacea  in,  773. 

Lake  Village,  313. 

Lampreys,  young  of,  6. 

Land  shells  fVom  the  coal  measures,  696. 

Leaves,  breathing  pores  of,  129. 

Lectures  with  aid  of  microscope,  783. 

Leeches,  American,  2:^. 

Lemna  polyrrhiza,  636. 

Lens,  tlie,  231. 

Lenses,  angular  aperture  of,  59. 

power  of.  119. 
Lepidoptera,  paithenogenesis  among,  808. 
I^pidopterous  scales.  186. 
Lepus  aquaticus,  771. 
I /Oncocytes,  317,  569. 
Liber,  curious  varieties  of,  185. 
Little  Auk,  49. 
Limulus  poIyphemus,  2.S5. 
Livingstone,  oil*. 
Logwood  htaining  fluid,  781. 
Loxolophodon  semicinctus,  251. 
Lucifuga  dentatus,  9. 

subterraneus.  9. 
Lyon,  S.  S.,  notice  of  death  of,  505. 

Magnifying  power,  method  of  examining, 

137. 
Mammoth  Cave,  animals  of,  654. 
blind  fishes  of.  6. 
description   of  new    spe- 
cies fk*om,  421. 
Man,  antiqnity  of,  in  America,  776. 
antiquity  of,  in  France,  702. 
fo>«8il,  in  France,  373. 
past,  present  and  future.  680. 
Marine  Crustacea  fk^m  Lake  Michigan,  773. 

zoi>logy,  laboratory  for.  52. 
Marmot,  singing  Maryland,  365. 
Massachusetts,  topographical  atlas  of,  163. 
Maptodon  of  Chautauqua,  178. 
Melanism.  173,  310. 
Melanura  limi.  14. 
Mergulus  alle  L.,  49. 
Metalophodon,  armed,  774. 


Miasm,  nature  of,  374. 

Micro-chemistry,  gases  and  vapors  in,  184. 

Microlepidoptera,  482. 

directions  for  collecting, 
275. 


Micro-pantograph,  779. 
Microphotography,  184. 


Microscope,  angular  apertnre,  315. 

angular    aperture,    measure- 
ment of,  442. 
angular  aperture  of  the  eye, 

639. 
angular    aperture    of  objec- 
tives, 564. 
bichromatic  vision,  499. 
binocular.double  erecting,639. 
binocular,  a  new  erecting  ar- 
rangement   especially    de- 
signed for  use  with,  30. 
cells  for  mounting  objects,  497. 
erector,  62. 

improved  apparatus  for  draw- 
ing with,  en. 
in  the  lecture  room,  314. 
lectures  on,  7t^. 
lenses,  dry  or  Immersion,  563. 
life  Blide  for,  706. 
light  corrector.  Collins^.  442. 
Maltwood  Finder  for,  245. 
misnaming  of  objectives,  502. 
new.erecting  arrangement,240. 
new  erecting  prism,  439. 
nomenclature    of  objectives, 

504. 
objectives,  advancing  defini- 
tion of,  777. 
single  front,  500. 
oblique  illumination,  241. 
opaque     illumination    under 

high  powers,  441. 
paraboloid  as  an  immersion 

instrument  498. 
photo-mechanical  printlng,778. 
resolution  of  Nobert*8  band, 

777. 
spring  clips,  new  arrangement 

of,  499. 
Stephenson's  binocular,  441. 
submersion.  779. 
Microscopes,  students'.  321*. 
Microscopic  objects,  classification  of,  703. 

world,  views  of,  362. 
Microscopical  manipulations,  187. 

objectives  and  oculars,  uni- 
formity of  nomenclature 
in  regard  to,  136. 
structure    of  the    wax    or 
bloom  of  plants.  188. 
Microscopy  at  the  American  Medical  Asso- 
ciation, 500. 
Micro-spectroscope,  62. 
Milvulus  forflcatus,  367. 
Mimicry  in  plants,  233. 

in  the  colors  of  insects,  888. 
Minute  orgnnisms,  sti-ucturenf,  123. 
Monads,  286. 

Monkeys,  intelligence  in,  871. 
Monochromatic  sunlight,  706. 

as  an  aid  to  high- 
power    defini- 
tion, 454. 
Moosewood  fibre,  487. 
Moths  of  North  America,  illnstrationB  of, 

7<J2. 
Mound-builders,  pecuIiaritieB  in  the  crania 

of,  l^S. 
Mountains  of  Colorado,  65. 
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Mounting  tissues  in  balsam,  781. 

dammar  varnisti,  781. 
Mud-fish  of  Mammotli  Cave,  13. 
Muledeer,  spike-horn.  692. 
Multiplying  species,  316. 
Myriopods,  embryology  of,  768. 
Myxine,  eye  of,  6. 

Naples,  zoological  station  at,  688. 

Nardosroia  palmata,  233. 

Natural  History  in  Harvard  University,  378. 

lectures  to  teachers,  64. 

of  Fort  Macon,  546. 

of  the  Vallevof  Quito,  650. 
Nerves,  distribution  and  action  of,  565. 
New  England  glacier,  origin  of,  117. 
New  Jersey,  Stone  Age  in,  144, 199. 

Indians,  144. 
New  York  Central  Park  Museum,  639. 
Northern  Shrike,  236. 
Norwegian  zoology,  37. 
Nyctale,  characters  of,  284. 

Oaks  of  the  Rocky  Mountains,  427. 
Obione  Suckleyana  from  Colorado,  487. 
Object  teaching  in  microscopy,  243. 
Objectives,  nomenclature  of,  376. 
Octopus,  7?2. 

Oersted.  Andreas  8.,  notice  of  death  of,  782. 
Ohio,  geological  sui'vey  of,  289. 
Oil-bearing  Region  of  the  Punjaub,  246. 
Opossum,  habits  of,  5.55. 
Optical  experiment,  706. 
Orca,  iiabils  of.  474. 
Orconectes  inermis,  410,  419,  495. 

pellucidus,  419. 
Oregon,  collection  of  plants  ft-om,  167. 
Organic  physics,  247,  251. 

vigor  and  sex,  relation  between, 
747. 
Onanisms  in  Croton  water.  565. 

Chicago  hydrant  water.  413. 
Origin  of  species.  307. 
Oriole,  orchard,  in  South  Carolina,  49. 
Ornithological  Catalogue  of  Boston  Nat- 
ural History  Society,  472, 
645. 
notes  fW>m  the  West,  263, 

342,  394. 
register.  860. 
works.  478. 
Thesaurus,  549. 
Ornithology,  two  late  papers  on,  165. 
Omithosaurians,  251. 
Ornlthotomy,  631. 
Ostracodes,  recent  British,  38. 
Owl,  American  White-ft-onted,  relationship 

of,  283. 
Oxyce<iri  Americanum,  160. 
Ozone,  formation  of,  by  flowers,  428. 

Paraffin  lamps,  camphor  in,  706. 

Parasite  of  blind  fish,  29. 

Parasitic  plant  of  the  mistletoe  family, 

166. 
Parthenogenesis,  229. 

Passerculus,  new  species  of,  iVom  Eastern 
Massachusetts,  637. 
princeps,  637. 
Peabody  Academy  of  Scion ce.report  of,764. 
Penguins  in  the  Museum  of  the  Boston 

So(;ietv  of  Natural  History,  catalogue  of, 

472,  54.H. 
Perognatus  fasciatus,  369. 
Peny,  J.  B.,  death  of,  710. 
Petroleum,  early  knowledge  of,  638. 
Petromyzon,  eye  of,  6. 


Phalanguim  and  Chelifer,  embryuiag;  cC 

767. 
Pine,  gray,  cla-ssiflcation  of,  <S4. 
Phosphate  beds  of  South  Cin»UDa.a. 
Pliotographic  micrometer  ani  goiuo&tKr, 

120. 
Photographing  in  black-groaml  iUoiam- 

nation,  188. 
Photo-raeciianical  printing,  5*8. 
Photo-micrographs,  318. 
Phrixis  iongipcs,  422. 
Plains,  irrigation  and  flora  of,  7^ 
Plant-cry  etnls,  244. 

driers,  107. 
Plants,  acclimatization  of,  551. 

efllccts  of  extraordinary  i^eaeouflB 

the  distribution  of.  671. 
law  of  angular  divergeow  ic  «. 
mimicry  in,  233. 
rare,  new  stations  of,  369. 
Plesiosaurus,  food  of,  439. 
Plummets*,  611. 
Podura  scales.  443. 

structure  of,  783. 
Pojcilia.  501. 

Polar  Region,  recent  explorations  of,  5:1. 
Polarization  of  light,  638. 
Pollen,  exiil^rance  of,  ^6. 
Polype,  fresh  water,  707. 
Polvzoa.  fiesh  water,  preservation  of. Irtf 
Pond  life.  295. 
Potatoes  above  ground,  45. 
Prairie  Dog.  46. 

Prairies,  aqueous  phenomena  of.  Wl 
Prizes  offered  by  the  Boyal  Danish  ic- 

ciety,  5<)6. 
Proboscidians  of  the  American  eoceue.IU 
Protoplasmic  life.  63. 
Punjaub  Oil  Region,  geology  of,25o. 
Pure  water,  124. 
Pytlionomorpha  of  the  cretaceous  of  K»- 

sas,  246. 

Quedius  speld&us,  421. 

Quercus.  var.  GunnissoniL,  427. 

Quito,  Natural  History  of  the  Valley  of.  6jii 

Railway  dust,  124. 

Rauii  pipiens,  note  of,  234. 

Raphides,  ^. 

Rat,  gregarious,  of  Texas.  487. 

pouched,  368. 
Rattlesnake,  music  of.  310. 

rattle  of,  490,693. 
use  of  the  rattle  of,  f« 
and  natural  selection.  Si 
Reithix>don  Carolinen-is.  773. 
Reptile,  new  fossil  fVoni  Kansas.  2i'. . 
Reptiles  ft-om  the  carboniferous  of  Obw,  ft 

vitality  of,  4.91. 
Respiration  in  a'branchiate  wonni,W4. 
Rtiizopods,  conjugation  in,  188. 
Robin,  Albino.  47. 

instinct  or  reason  In.  53. 
Rocky  Mountains,  climate  of.  70. 

fossil  insect"  of,  685. 
geology  of.  68. 
glacient  in.  SlO. 
peaks  of,  709. 

Salmon,  propagation  of,  170. 
Snlmonidie,  naturalization  of,  SM. 
Salt  Lake  crustacean,  771. 

Valley,  birds  of,  394. 
Scalping  in  India,  118. 
Scientific  record.  Harp>er8'. 471. 
Scissor-tail  Flycatcher  In  New  Jersey,  »• 
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Seasons,  effects  of,  on  the  distribution  of 
animals  and  plants,  671. 

Seaweed  new  to  our  coast,  767. 

Seeds  as  projectiles,  685. 

dispersion  of,  by  the  wind,  231. 
and  pollens,  superabundance  of,  104. 

Sensitive  plant,  influence   of  green  light 
on,  108. 

Sequoia  and  its  history,  577. 

Serpents,  wanned  by  a  lisard,  168. 

Setophaga  picta,  occurrence  of,   in  Ari- 
zona, 436. 

-Shell  heaps  and  mounds,  2b3. 

Shells,  Aingous  growth  in,  776. 

Sigmodon  Berlandicrii,  487. 

SilnridsB,  eyes  of,  7. 

Silver,  arborescent,  375. 

Singing  Mice,  309. 

Smithsonian  exchanges,  190. 

Snake,  curious  habits  of.  309. 

vibration  of  the  tall  of,  804. 

Snapping  Turtle,  embryo  qf,  306. 

Soap,  bone  dust  in,  707. 

South  America,  zoological  barriers  of,  690. 

Spiders  of  the  l^andotte  Cave,  414. 


flying,  168. 
lom  Blul 


Spike-horn  Muledeer,  434,  092. 
Spiror^trephon  cavernarum,  414. 
Sponges,  reproduction  of,  707. 

spicules  of.  700. 
Spores,  dispersion  of.  168. 
Staining  and  cutting  leaves,  187. 
Sterna  Forsterii,  638. 
Stimpson,  Wm.,  in  memoriam,  606. 

notice  of  the  death  of,  445. 
Stomata  of  leaves,  129. 
Stone  Age  in  New  Jersey,  144,  199. 
Students*  Microscopes,  321, 323, 826. 
Sturxeon,  reproduction  of,  175. 
Stygioola,  9. 

dentatus,  10. 
Stygobromas  vitrens,  413, 422. 
Sunlight,  monochromatic,  706. 
Swamp  Rabbit,  771. 
Swiss  Association  of  Naturalists,  712. 
Synoplotherium,  696. 

Taoonio,  true  use  of  the  term,  197. 
Tapirus  pinchaqne,  skeleton  of,  266. 
Tea  and  coffee,  adulteration  of,  61. 
Temperature,  change  of,  in  water  contain- 
ing recently  fertilized  shad  eggs,  492. 
Testudinata,  new  fossil,  261. 
Texas  fleld  mouse,  772. 


Thalasseiis  Havelii,  638. 

Thread  Worm,  found  in  the  brain  of  the 

snake  bird,  MM). 
Tissues,  cutting  and  staining,  61. 

preservation  and  preparation  of, 
316. 
Tooth,  nerve  of,  601. 
Tornaria,  the  young  stage  of  Balanoglos- 

sus,  6.36. 
Torrey  and  Graves  Peaks,  709. 
Trees,  size  of,  602. 

and  rain,  766. 
Trivia  Californica,  732. 

Europasa.  733. 
Tropic  Birds,  habits  of,  667. 
Trout  and  Salmon,  activity  of,  860. 
Tulip  trees  destroyed  by  Bark  Lice,  61. 
Typnlichthys  subterraneus,  13. 
Tyrannus  melancholicus,  496. 

Umbla,  14. 

Undulina  ranarum.  123. 
Ungulates,  new  genus  of,  438. 
Urns,  ancient,  in  Brazil,  607. 
UtriculariH  g^bba,  108. 
UvellH,  286. 

Vegetable  and   animal  life,   development 
of  817. 
parasites  as  causes  of  disease, 
422. 
Vegetation,  eruption   of  Vesuvius,   effect 
on,  651. 
of  the  Wabash  Valley,  668, 724. 
and  Potassa,  249. 
Vitality  as  affected  by  temperature,  187. 

and  sex,  692. 
Vitis,  species  of,  in  the  United  States,  680. 
Viviparous  minnows,  661. 

Wabash  Valley,  notes  on  the  vegetation 

of.  668, 724. 
Walker  Prize  for  1873, 447. 
Wheel  Animalcules,  multiplication  of,  706. 
Wyandotte  Cave,  description  of  new  spe- 
cies  ttom,  419. 
life  in,  80. 
and  its  ftiuna,  406. 
Wyoming  Coal,  660. 

Yuoca,  fertilization  of  by  a  moth,  765. 

Zonites  oellarius,  new  locality  for,  494. 
Zoological  nomenclature,  436. 
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